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FOREWORD 


Purpose  of  the  Envl ronaental  Studies 

The  National  Environmental  Pulley  Act  of  1969  directs  that  all  agen¬ 
cies  of  the  Federal  Government  "include  in  every  report  on  proposals  for 
legislation  and  other  major  Federal  actions  signif icantly  affecting  tin? 
quality  of  the  human  environment,  a  detailed  statement  ...  on  the  environ¬ 
mental  Impact  of  the  proposed  action."  The  Act  deals  only  with  proposed 
action.  However,  in  keeping  with  the  spirit  of  the  Act,  the  U.S.  Army 
Corps  of  Engineers  has  developed  its  own  policy  that  requires  such  reports 
on  projects  it  has  completed  and  for  which  continuing  operational  and 
maintenance  support  arc  required. 

In  keeping  with  its  policy,  on  January  IS,  1973,  the  St.  Paul  Dis¬ 
trict  of  the  U.S.  Army  Corps  of  Engineers  contracted  with  the  North  Star 
Research  and  Development  Inst i tut ue  to  prepare  an  environmental  impart 
assessment  report  of  the  Corps  of  Engineers  operating  facilities  and 
operations  on  the  Mississippi  River  from  the  head  of  navigation  in 
Minneapolis,  Minnesota,  to  Cuttenberg,  Iowa.  Included  also  are  the 
Minnesota  and  St.  Croix  Rivers  from  the  heads  of  navigation  at  She kopec 
and  Stillwater,  Minnesota,  respectively,  to  the  Mississippi  River.  This 
portion  of  the  Mississippi  River  basin  will  subsequently  he  termed  the 
"Northern  Section"  of  the  upper  Mississippi  River,  the  "study  area",  or 
the  St.  Paul  District. 

The  Corps  of  Engineers  has  hern  active  in  the  Northern  Section  since 


the  1820’s  when  they  removed  brush  and  snags  from  the  river  to  permit 


I 


navigation  an  far  north  as  fort  Snelling.  Later  in  the  lifOs.  further 
improvement*  were  «adr,  pritarily  ibr»iijtit  coa^truttio*  of  wing  dens,  to 
4eegen  and  Maintain  the  channel.  Presently,  the  study  area  of  the  river 
consist*  of  a  series  of  pools,  which  were  created  by  the  construct itn  of 
navigation  lochs  and  te>  in  the  lhM's.  Several  recreation  areas  along 
the  river  were  also  h*»llt  by  the 

The  purpose  of  the  rttVIliMcSt*!  Stud)  I*  to  «*ses»  the  illp«i  {>, 

hath  positive  and  negative,  of  tie  t<*ip»*  •iiirHUt’  «a  the  her  them  hoi  * 
lion.  Ihe^e  activities  afe  Icliteit  as  Df<iriia»  <ai  ralvucwit  tittle!* 
ties  and  nstnl?  )w  iude  op«r*llM*»  «t  (*<  iix  !o  (3w<i»  end  d*ai»i  end 
maintenance  of  Ih*  nav  5jf,*l  l-Md  *  htatMtoe  3  idte-dg  8-t-e  )i  io*ne  *•<  <  3vlt  *  also 
concern*  recreation  area*.  Jetiwallv,  the  }ap>»ct»  ms  the  cv»ii«wih#i  »f 
the  ear  1  lest  ope  rat  |.mss  are  tl»»  bethg  s«>*egiM ,  hot  *»»(  of  the  }«f  otmat  loti 
wilt  concern  ti.ose  of  the  present  navigation  system- 


The  studies  are  designated  to*  I4r*||fr  fhe 


5«<fiect®  «t>d  to  (tit  it 
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effects  on  both  !*'»  natural  and  see  1*1  »*»li**«e*<  hath  ftntMMt*  am* 
Include  effects  of  Kw»  itewpotirlio*  an  the  ate*  et.nvrt**,  eff«»t  #( 
creation  of  the  peels  on  tec  real le*nal  activities  a*d  wildlife  habitat, 
effect  of  dredge  spoil  disposal  «a  the  natntal  otw»ir«i«*  «wd  m  tv*  teat  !«*, 
and  m»nv  others.  An  a  result  ef  IfcMHIt  »H»*  and  assessment  «f  t*«. 
Inpacts,  it  ntt  he  possible  to  *«**£**!  wav®  of  epetatleg  the  U'ilMie* 
and  maintaining  the  wrifatio*  and  fee  real  lost  s»«t«a  to  umrllf*  the  <««* 
ttlve  and  mlnimice  the  negative  result*  of  the  f>tp**'  activities.  The 
sleds  will  provide  a  cempfehenslee  h**l*  fnt  the  $t .  f**1  histtitt  t« 


*»  M«if8MK«Ul  UlftMl  »l4l«lkM  WUk  Ite 

fix  I rn<iw»i * 1 1 1  tvii'i't  <1 1>(  v#  11^1*  lie  iW  t'.$.  *!•>  *>f 

IdiUxi*- 


tmt—e+i  t  H-  <■■«»»  <4. 

IklK  *•£«■<(•  (fee  F«w<c«(xfe  «wl  I*  (fer  *4  «*.»  «e>*.e*  »«r 

t  & »  (fee  ftmfct  (HU*  I*  *wl*«  4  «Me,  i.U  «*(  *  «»* 
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th«  Northern  Section  of  the  upper  Mississippi  Kiver.  Background  infor¬ 
mation  iliat  applies  to  two  or  more  pools  in  the  study  area  appears  as  a 
portion  of  each  appropriate  report.  This  is  necessary  since  the  report 
on  each  pool  must  he  capable  of  being  read  and  understood  by  readers  who 
are  interested  only  in  a  single  pool. 

The  overall  objectives  of  this  report  are  to  identify  and  provide  an 
assessment  of  it*.  impacts  of  the-  Corps  of  engineers  activities  related 
to  foul  lo.  Specifically,  following  this  section,  tin.*  report  is  in  the 
format  tc«i-sEreJ  for  (»«•  I  nvi  rows**  hi  al  Impact  Statement,  and  seeks: 

1.  lo  identify  (he  environmental ,  social,  am!  economic  impacts 
of  (lie  C»»rp.»  activities  related  to  Tool  10. 

t.  In  Idetllfy  4'J,  V?«tc  possible,  measure  t  he  Iwnof  If  Itl 

icmfttr  t#>.st  tens  atud  detrimental  aspects  of  these  Impacts  and 
draw  overall  c  «m.- 3»»s  torts  rbi'g!  the  net  effects  of  Corps' 
iSliril  if«. 

».  |b  fevemweed  4c  t  i  t>ft»  poaclhle  alternative  methods  of 
pfetal  I***  |b.af  ehmilil  be  taken  by  the  Corps  of  Engineers, 
other  public  Sf*,  and  private  groups  to  reduce  detri¬ 

mental  aspects  of  (hr  project. 

4.  1*.  identify  cpeciflc  research  needs  to  assess  the 

imp  t  «  and  i  nefeaee  !  nef  bcneffle  of  Corps  operations, 
fl*  report  a*  analysis  of  natural  and  »<v ioeconoml c  systems, 

lie  natural  systems  j«v  |tdc  terrestrial  and  aquatic  plant  and  animal 
life  a«  wll  a«  IV  nature  of  (V  land  and  quality  nf  the  water. 
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Socioeconomic  systems  include  industrial  activities,  such  as  income  and 
employment  generated  by  barge  traffic  or  activities  in  operating  the 
locks  and  dams;  recreational  activities,  such  as  fishing,  boating,  or 
hunting  that  are  related  to  Corps  operations;  and  cultural  considerations, 
which  Include  archaeological  and  historical  sites. 
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1 .  PROJECT  DESCRIPTION 

The  project  consists  of  structures  and  operations  and  maintenance 
activities.  The  structures  include  1)  104  wing  dams,  7.8  miles  of  bank 
revetments,  and  13  closing  dams,  built  mostly  between  1878  and  1910; 

2)  Lock  and  Dam  No.  10,  consisting  of  a  main  lock  and  the  upper  gate  bay 
of  an  auxiliary  lock,  a  movable  dam  section,  an  earth  dike  and  an  ogee 
spillway. 

Operation  include  lock  operations  and  dam  operations. 

Maintenance  includes  dredging  the  navigation  channel  and  harbors  to 
a  minimum  nine-foot  depth,  disposing  of  the  dredge  spoil,  clearing  debris 
from  the  channel  area,  and  maintaining  the  locks  and  dam. 

AUTHORIZATION 

The  nine-foot  channel  project  was  authorized  on  July  3,  1930  with 
the  passage  of  an  act  by  the  Seventy-first  Congress  which  modified  the 
existing  six-foot  channel  project  in  accordance  with  a  comprehensive 
plan  to  develop  a  nine-foot  channel  submitted  in  House  Document  No.  290. 

A  series  of  amendments  in  1935  and  1937  extended  the  project  above  the  St. 
Anthony  Falls,  and  to  the  Missouri  river.  There  have  been  several  ad¬ 
ditional  acts  since  that  time  to  construct  harbors,  and  flood  walls  in 
Pool  10. 

HISTORY 

The  original  form  of  the  Mississippi  river  was  a  shifting,  highly 
divided  relatively  shallow  braided  river  flowing  in  the  broad  flood  plain 


deposited  by  the  outwash  drainage  of  Wisconsin  glaciation.  The  extensive 
Development  of  islands,  mud  flats,  and  sand  bars  formed  an  interlacing 
network  of  chutes,  sloughs,  and  channels. 

Navigation  was  hindered  by  the  shifting  channels  and  extensive  areas 
of  snags,  large  trees  left  in  the  channel  by  receeding  flood  waters. 

As  early  as  1824  appropriations  of  the  Federal  Government  financed 
snagging  operations  from  the  Missouri  river  to  New  Orleans.  In  1878 
Congress  authorized  the  development  of  a  4^  foot  channel  from  St.  Paul, 
Minnesota  to  the  mouth  of  the  Ohio  River.  In  1907  a  new  project  was 
authorized  to  increase  this  to  a  six-foot  channel.  The  project  was 
developed  by  the  construction  of  hundreds  of  wing  dams,  formed  of  alternate 
layers  of  rocks  and  brush,  projecting  into  the  channel  from  the  shore  to 
constrict  the  flow  and  increase  the  scouring  action  of  the  water.  Bank 
revetments  were  installed  to  prevent  bank  erosion.  Closing  dams  were 
also  constructed  to  augment  flow  in  the  main  channel  by  reducing  the 
flow  into  the  side  channels  and  sloughs.  (Fig.  1) 

Location 

With  the  continued  expansion  of  navigation,  the  Seventy-first 
Congress  authorized  the  nine-foot  channel  project.  The  nine-foot  channel 
was  achieved  by  the  construction  of  locks  and  dams  supplemented  by  dredging. 
The  present  Lock  and  Dam  10  is  located  651.1  river  miles  above  the  mouth 
of  the  Ohio  River,  and  32.8  river  miles  below  lock  and  Dam  No.  9.  The  lock 
is  on  the  right  bank  (Iowa  side)  of  the  Mississippi  River  adjacent  to  the 


11 


town  of  Guttenberg  which  is  at  the  southern  most  limit  of  the  St.  Paul 
District.  Construction  began  on  11  February  1934  and  was  completed  on 
15  December  1936,  Lock  and  Dam  No.  10  was  placed  in  operation  on  26 
November  1937  by  the  Rock  Island  District,  and  on  1  October  1939  control 
of  the  project  was  transfered  to  the  St.  Paul  District.  (Regulation 
Manual,  1972)  In  the  section  of  the  Mississippi  River  presently  known  as 
Pool  10-Mile  615.1  to  647.9  the  wing  dams  and  closing  dams  are  presently 
submerged  and  their  location  may  be  located  on  the  current  navigation 
charts. 

The  changes  in  the  reach  of  the  river  now  known  as  Pool  10  may  be 
noted  on  a  series  of  charts  (Fig.  2,  3,  4,  5)  showing  the  various  stages 
of  development  from  the  4.5  channel  in  the  1890's,  to  the  "Brown  Survey"  in 
1930.  These  were  reissued  as  the  "Flowage  Charts"  in  1933-34  to  indicate 
land  ownership  for  use  in  the  acquisition  program  of  the  nine-foot  channel. 
The"Flowage  Charts"  only  cover  the  portion  of  Pool  10  from  the  mouth  of 
the  Wisconsin  River  to  Guttenberg,  Iowa.  In  1938  the  Corps  published  charts 
of  the  nine-foot  channel,  the  "Continous  Survey",  showing  river  soundings 
and  sand  bars.  Several  editions  followed,  the  most  recent,  1972,  are 
based  on  a  1964  aerial  survey.  There  are  no  contours  between  the  Wisconsin 
river  and  Lock  and  Dam  9  on  these  maps  of  pool  10.  There  are  also  the 
"Upper  Mississippi  River  Navigation  Charts"  for  general  boating  useage. 


CORPS  FACILITIES 

Lock  and  Dam  No.  10  consists  of  a  main  lock  110  feet  wide  and  600 
feet  long,  the  upper  gate  bay  of  an  auxiliary  lock,  and  a  movable  dam 
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l.  tsviito?oti:sTAi.  setting 

tsraontc  t  tOM 

IW  fcftvt ronauntal  setting  of  the  project  covered  in  this  section 
tu4<c.i  <*  (irst-r  Jpt  ion  of  the  study  area  from  the  period  prior  to  the 
t  '  tun  uf  tiie  nine- foot  channel  (1930)  up  to  the  present  time. 

*wi  u»«<e  the  pru)rrt  under  consideration  was  initiated  about  40  years  ago, 
Sb  UfrUull  to  reconstruct  accurately  the  natural  and  socioeconomic 
p»lo»  to  lock  and  dam  const  rue t  ion .  There  are  three  reasons  for 
*rt .  ’  i  Pf  s.-utty  : 

:>  t  h  of  pfi-  Uc  data  on  the  env  i  rontr.en  t  a  1  setting  prior 

to 

•i  >  ti  i«e  •fift'wuliy  in  isolating  sotac  <  ii.ingos  in  tiie  river 
<iv i e.’fimn!  ih,r  to  the  nine-foot  channel  fro:i  those 
e  by  ft.-  earlier  -'.-1/2-  and  6-foot  channels  or  by 

tnc  ».<■»««•*  p-  pniir  ion  and  industrialization  along  the 

*£■/«»;  a“i,i, 

»v  bs«  pr  aerie  a  I  e«>ph.isis  on  reducing  the  environmental 

impact  of  operating  and  maintaining  the  nine-foot  channel 
i ; «  continuation  --  not  eliminating  it  entirely. 
rWna'>i>i.  rhe  «<- 1  i r t  i cos  of  the  prc-projcct  environmental  settings  in 
*>h  > -»  tin-  r  <  ,'o  wre  fee  cost  tnc  led  from  available  published  information  and 
»*»u  -f  -**vu >■«■«{ tv  brief  ami  not  complete. 

fo  fF»u  <r«< too  of  the  environmental  impact  of  the  project  later  in 

<e.--;  'r>  '  t«  Vfi  wide  to  identify  changes  in  the  study  area 
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occurring  in  the  past  four  decades  that  are  attributable  to  the  nine-foot 
channel  project. 

NATURAL  SETTING 

The  Mississippi  River  basin  has  been  modified  by  man  since  the  early 
1800’s.  Reconstruction  of  conditions  before  this  time  is  difficult  and 
of  limited  value  since  this  project  is  primarily  concerned  with  the  effect 
since  the  Lock  and  Dam  construction  in  the  1930' s.  This  overview  of  the 
natural  setting  will  attempt  to  develop  an  idea  of  the  1930  condition  in 
Pool  10  with  some  recognition  of  the  earlier  effects  of  man. 

From  its  source  at  Lake  Itasca  downstream  to  Lock  and  Dam  No.  10, 
the  Mississippi  River  and  its  tributaries  drain  a  watershed  of  79,370  sq. 
miles.  Oi  tula  Lotax  12,  760  sq.  miles  of  watershed  contributes  to  the 
tributaries  entering  Pool  10.  The  only  major  tributary  is  the  Wisconsin 
River,  the  second  largest  tributary  in  the  St.  Paul  District  (11,700  sq. 
miles  of  watershed). 


Geology 

The  area  surrounding  Pool  10  is  an  upland  formed  by  two  cuestas, 
upland  belts  with  a  short,  steep  descent  or  escarpment  on  one  side  and  a 
long  gentle  slope,  on  the  other.  This  formation  is  formed  by  alternate 
layers  of  resistant  and  weak  rock  dipping  parallel  to  the  gentle  slope. 

The  cuesta  north  of  the  Wisconsin  River  is  composed  of  Lower  Magnesian 
(Prairie  du  Cliicn)  limestone  formation  which  dips  below  the  cuesta  south 
of  the  Wisconsin  River  formed  of  the  Galena-Black  River  (Galena-Plattevill e) 


limestone  formation.  The.  area  is  underlain  with  Cambrian  sandstone. 
(  Martin,  1932) 
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Driftless  Area 

The  "driftless  area"  which  includes  most  of  southwest  Wisconsin  and 
portions  of  Iowa  and  Minnesota  (Fig.  7)  is  a  region  which  was  by-passed 
by  the  southward  extension  of  the  glacial  lobes  during  the  Pleistocene. 
Recent  evidence  has  indicated  the  presence  of  Kansan  glacial  till  along 
the  Iowa  side  of  the  Mississippi,  and  there  is  some  discussion  of  the 
possibility  of  some  early  till  from  Nebraskan  glaciation  in  Wisconsin,  but 
if  present  its  majority  has  been  removed  by  weathering  processes.  (Hartley, 
1966).  The  effects  of  glaciation,  the  leveling  of  the  land  by  ice  action 
and  the  deposition  of  glacial  till,  are  not  present  in  the  driftless  area 
and  weathering  has  cccured  to  a  greater  extent  than  in  the  surrounding 
areas. 


Topography 

Uplands 

The  result  of  the  geologic  formations  and  the  long  period  of  weath¬ 
ering  has  resulted  in  a  highly  disected  upland  with  numerous  steep  bluffs, 
craigs  and  pinnacles,  and  natural  bridges.  Solution  activity  in  the  lime¬ 
stone  has  resulted  in  extensive  areas  of  sink  holes  and  caves,  not  found 
in  the  areas  of  glacier  drift.  (Martin,  1932) 

Mississippi  River  Gorge 

Within  the  Upper  Mississippi  Valley  the  Mississippi  River  flows  in 
a  channel  contained  within  a  gorge  or  youthful  steep  sided  trench  which 
follows  the  western  border  of  Wisconsin.  At  Prairie  du  Chien,  at  the 
middle  of  Pool  10,  the  gorge  is  2 'j  miles  wide  and  300  feet  deep.  The 


25 


gorge  widens  to  the  north  to  3  miles  or  more  as  a  result  of  down  cutting 
into  the  weaker  Cambrian  sand  stones.  The  downward  dip  of  the  resistant 
Lower  Magnesian  limestone  just  south  of  Prairie  du  Chien  causes  a  narrow¬ 
ing  of  the  gorge  to  lh  just  below  Guttenberg.  Fig.  J5.  The  gorge  consists 
not  of  extensive  palisades  but  is  deeply  disected  and  forms  a  series  of 
steep  bluffs  broken  by  narrow  ravines  formed  by  the  small  tributary 
streams.  The  gorge  has  a  youthful  appearance  but  the  bottom  land  and  the 
channel  have  a  mature  appearance. 

There  are  a  number  of  narrow  terraces,  rising  about  25  feet  above  the 
flood  plain.  The  major  ones  in  Pool  10  are  at  Prairie  du  Chien,  Bagley, 
and  Guttenberg,  (Fig.  9)  The  floodplain  occupies  most  of  the  bottomland 
and  has  a  very  shallow  grade,  .01%  per  mile. 

The  floodplain  material  is  clay,  silt  and  loam  intermixed  with  sand. 
The  floodplain  is  underlain  with  150  feet  of  outwash  till  deposited  by 
the  river  at  the  time  of  glacial  recession. 

The  floodplain  contains  not  only  the  main  channel,  whic'  occasionally 
is  divided  into  two  almost  equal  channels  as  seen  at  Prairie  du  Chien,  but 
also  many  narrow  sloughs.  Some  of  these  are  outlets  of  tributaries  but 
most  are  more  closely  related  to  bottomland  lakes  which  are  abundant  in 
the  broader  reaches  of  the  gorge.  Most  of  these  lakes  are  small  and  form 
behind  the  natural  levees  which  form  raised  elongated  ridges  along  both 
sides  of  the  channel. 
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Wisconsin  Delta 

While  the  Wisconsin  River  carries  a  sediment  load  30%  greater  than 
the  Chippewa  (U.S.  Army  C.  of  Eng.,  1970)  its  delta  has  not  resulted  in 
the  damming  effect  which  developed  Lake  Pepin. 

Just  above  the  confluence  of  the  Wisconsin  with  the  Mississippi  the 
Lower  Magnesian  limestone  dips  below  the  surface.  This  resistant  formation 
restricted  the  gorge  erosion  and  resulted  in  a  narrowing  of  both  the 
Wisconsin,  and  the  Mississippi  channels.  The  resultant  increase  in  velocity 
of  the  Mississippi  allowed  the  majority  of  suspended  materials  to  be 
carried  downn  stream,  rather  than  developing  a  delta.  This  narrowing  of  the 
channel  reaches  its  maximum  at  Clayton,  Iowa,  where  the  river  is  con¬ 
stricted  to  725  feet  as  compared  to  1400  at  Prairie  du  Chien.  This  reach 
of  the  river  is  also  the  deepest  stretch,  37  feet  on  the  1893  charts, 
south  of  Lake  Pepin.  (Martin,  1932) 

Scenic  Aspect 

This  combination  of  factors  has  resulted  in  this  section  of  the 
"driftless  area"  being  recognized  as  one  of  the  most  scenic  areas  in  the 
Mid-west.  As  early  as  1854  Wisconsin's  first  state  geologist,  Edward 
Daniels,  (1854)  described  the  area:  "About  one-third  of  the  surface  is 
prairie,  dotted  and  belted  with  beautiful  groves  and  oak  openings.  The 
scenery  combines  every  element  of  beauty  and  grandeur  -  giving  us  the 
sunlit  prairie,  with  its  soft  swell,  waving  grass  and  thousand  flowers, 
the  somber  depths  of  primeval  forests;  and  castellated  cliffs,  rising 


hundreds  of  feet,  with  beetling  crags  which  a  Titan  might  have  piled  for 
his  fortress." 

Topographic  Modification  by  Man 

The  early  activity  to  improve  navigation  was  limited  to  snaging 
operations  and  some  localized  dredging  which  had  little  major  effect  on 
the  overall  topography  of  the  pool.  The  approval  of  the  six-foot  channel 
project  with  t he  resultant  placement  of  closing  dams  and  wing  dams  caused 
the  first  major  changes  in  the  river.  The  wing  dams  caused  a  narrowing 
and  deepening  of  the  channel,  but  also  increased  deposition  of  sediments 
in  the  slack  water  areas  below  the  wing  dams.  The  formation  of  these 
lateral  bars  can  be  noted  in  miles  628  and  645  of  Pool  10.  The  closing 
dams,  by  diverting  water  into  the  main  channel,  increased  stagnation  of 
the  sloughs  and  river  bottom  lakes,  and  increased  the  impact  of  low 
water  in  the  summer  on  these  flood  plain  areas.  (Carlander,  1954) 

Climate 

The  general  climate  of  Pool  10  is  Continental  with  very  cold  winters 

and  rather  hot  summers.  The  Mississippi  river  has  a  moderating  effect, 

resulting  in  warmer  temperatures  and  longer  growing  seasons.  Comparing 

temperatures  at  Prairie  du  Chien  with  those  at  Postville;  about  30  miles 

west  in  Allamakee  County,  we  find  the  average  January  temperature  at 

Prairie  du  Chien,  17.6  ,  is  1.4°  higher  than  at  Postville.  The  July 
o  o 

average  73.7  is  1.9  higher,  and  the  growing  season  at  Prairie  du  Chien 


is  166  days  compared  to  151  days  at  Postville.  The  average  annual  pre- 
cipation  in  the  area  is  32.48  Indies,  with  about  22  inches  coming  in  the 
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growing  season,  (USDA,  1941).  The  combination  of  long  growing  seasons, 
high  humidity  and  abundant  soil  moisture  produce  semitropical  growing 
conditions  in  the  bottomlands  during  the  summer. 

Soils 

While  there  are  extensive  classification  of  the  detailed  soil  types 
in  this  area  (Hole  and  Lee,  1955,  Calvin,  1895,  Leonard,  1906)  only  a 
general  descriptive  account  will  be  given  here.  Most  of  the  upland  soils 
are  developed  from  "loess".  A  wind  blown  material  from  the  outwash 
sediments  released  during  Wisconsin  glaciation  (Kulie,  1972).  The  specific 
soil  type  depended  upon  the  vegetation  developing  on  the  loess  deposits, 
and  varied  from  deep  rich  loam  under  prairie  or  maple  woodlands  to  leached 
podzolic  soils  under  the  oak-hickory  woodlands. 

The  soils  on  the  steep  bluff  sides  that  did  not  retain  the  loess  cap, 
developed  from  weathered  limestone  or  sandstone.  The  north  and  east  slopes, 
covered  with  mestc  maple  forests,  developed  a  rich  loamy  soil;  and  the 
south  and  west  facing  slopes  with  "goat  prairies"  or  cedar  glades 
developed  a  clay  loam  which  is  thin  as  a  result  of  erosion  from  runoff 
from  the  steep  slopes. 

The  bottomlands  have  diverse  soils  of  alluvial  origin.  Most  of  the 
bottomland  soils  are  composed  of  layers  or  lenses  of  sand,  clays  and  silts 
deposited  following  the  periodic  flooding.  In  the  areas  of  annual 
flooding  there  is  little  soil  development  since  humus  material  is  removed 
or  covered  annually.  The  higher  lands  on  the  natural  levees  or  the  ter- 
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race*  may  develop  an  A  layer.  A  gley  layer  (Wilde,  1940)  <»i  sticky  lino 
clay  with  blue-grien  rolling  iron  nJun’J  iron  is  present  in  oil  lM*tii*ci- 
land  sail*.  It  indicates  poor  interr-al  drainage  and  anaerobic  soil 
condi t ion*. 

Sodr  o(  the  high  terrace*,  i.e.  t*rairle  du  Cli  ten,  have  candy  loam 
•oil*  which  developed  under  prairie  vegetation. 
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Terrestrial  Vegetation 


Uplands 

The  original  upland  vegetation  of  the  area  was  primarily  tall  grass 
prairie  on  both  the  Iowa  and  Wisconsin  side.  The  original  name  of  Gut ten- 
berg,  Prairie  du  Porte,  (door  to  the  prairie)  was  given  by  the  French 
Missionaries  since  the  tributary  valley  led  up  to  the  extensive  prairie 
on  the  uplands.  (Jacobs)  On  the  soutli  and  west  slopes  of  the  bluffs  the 
prairies,  "goat  prairies"  extended  down  to  the  bottom  where  they  also 
developed  on  some  of  the  high  terraces.  Agriculture  has  replaced  the 
upland  prairies  and  the  terraces  have  become  sites  for  towns,  such  as 
Pruiric  du  Chicn,  but  extensive  stands  of  relatively  undisturbed  dry 
prairie  can  still  be  feund  on  the  bluff  slopes. 

The  steep  north  and  east  facing  bluff  side  hive  well  developed 
stands  of  maple* basswood  forest  grading  into  oak-hickory  on  the  dryer 
sites.  These  have  remained  relatively  undisturbed  since  the  steep  top- 
pgraphv  1ms  I  (rated  Nr*fh  gracing  and  tutting. 

Species  lista  of  the  most  cojwnn  species  can  he  found  in  Appendix  A. 

Rot  t  fir  land s 

Ra - kgtoor,' .  While  Tool  10  with  a  length  of  32.8  river  miles  is  the 
second  longest  in  t»ve  St.  Tan!  District,  and  its  shoreline  cf  110  milts 
i«  al«o  second  in  the  district,  it  has  less  water  area. 


II, 0*0  acres,  t*v»n  *»nt  cHfrtf r  pwls.  Tins  narrow,  drop  pool  has  little 
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marsh  land  but  extensive  forested  bottomland.  Due.  to  the  length  of  the 
pool,  land  acquisition  by  the  Corps  of  engineers  was  limited  to  the  region 
south  of  Prairie  du  Chien  and  as  a  result  tile  flowage  survey  maps,  the 
"Brown  Survey"  and  the  "Forest  Inventory  Maps"  (Master  Plan-Pool  10)  were 
limited  to  the  lower  \  of  the  pool.  With  the  exceptions  of  the  genera] 
survey  work  of  the  Bureau  of  Sport  Fishery  and  Wildlife  and  a  portion  of 
a  study  from  the  University  of  Wisconsin  (Ware,  1956),  no  major  work  has 
been  carried  out  on  Pool  10.  The  discussion  in  this  section  will  use  these 
sources  and  a  number  of  studies  over  broader  areas  (Curtis,  1959,  Lindsey, 
1959,  Uosner  J.  Ninckler,  1963)  to  develop  an  understanding  of  the 
terrestrial  vegetation. 

Tiie  bottomlands  are  those  areas  which  are  regularly  subjected  to 
flooding  but  in  which  the  water  table  falls  to,  or  below,  the  soil  surface 
at  some  time  of  the  year.  They  intergrade  with  t lie  aquatic  communities 
which  are  covered  witli  water  for  the  majority  of  the  year.  The  inter¬ 
mediate  habitat,  the  marsh  or  sedge  meadow  is  limited  to  6 7  of  total 
bottomland  area. 

Woodlands.  The  wooded  areas  can  be  separated  into  several  community 
types:  I.  Willow,  IT.  Cottonwood,  111.  Birch,  IV.  Maple,  V.  Elm. 

(Corps  of  Engineers,  1968)  These  in  general  correspond  to  those 
developed  by  Curtis  (1959)  with  1  and  11  included  in  Curtis'  wot  type 
and  III,  IV,  and  V  witli  Ills  wet  mesic. 


The  dominants  in  tl.e  vet  forest  type,  in  order  of  import  ince  are: 
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silver  maple  (Acer  saccliarinum) ,  black  willow  (Sal.ix  ni^ra) ,  cottonwood 
(Populus  deltoides),  american  elra  (Ulmus  amerfcann),  and  river  birch 
(Be tul a  nigra).  The  most  common  understory  species  are:  wood  nettle 
(Laportea  canadensis),  poison  ivy  (Rhus  radican),  wild  grape  (Vitis 
ripor ia) ,  Leersia  virginica,  and  woodbine  (Parthenoclssns  vi tacea) . 

The  dominants  in  the  wet-mesic  forest.  type,  in  order  of  importance  are 
american  elm  (litmus  amcrieana),  silver  maple  (Acer  saccliarinum) ,  green 
ash  (Praxinus  pcnnsylvanica ) ,  basswood  (Tilia  americana),  and  black-ash 
(Fraxinus  nigra).  The  most  common  understory  species  are:  woodbine 
(Parthenon issus  vitacea) ,  wood  nettle  (I.aportea  canadensis) ,  touch-me-not 
(Impaticns  biflora).  Jack  in  the  Pulpit  (Arisaema  triphyllum) ,  and 
violet  (Viola  cucullata).  (Curtis,  1959) 

The  initial  invaders  of  the  newly  exposed  areas  like  sand  bars,  mud 
flats,  and  disturbed  sites,  are  black  willows  and  cottonwood.  River 
birch  and  swamp  white  oak  are  dominants  in  open  wet  ground  on  the  up¬ 
stream  side  of  the  channel.  Silver  maple  and  american  elm  will  invade 
both  of  these  types  which  accounts  for  the  overall  dominance  of  the 
maple  and  elm.  In  high  areas,  especially  the  upper  parts  of  the  natural 
levees  red  oak,  pin  oak  or  basswood  become  locally  important. 

Due  to  the  subtropical  conditions  In  the  bottomland  a  rumber  of  trees 
have  extended  their  ranges  well  north  of  their  normal  ranges  in  the 
valley  along  the  river.  The  major  species  are:  Kentucky  Coffectree, 
(Gymnoc Indus  dioica),  honey  locust  (G1 edit  sin  triacanthos) ,  smooth  buckeye 
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(Aesculus  glabra),  river  birch  (Botula  nigra),  and  sycamore  (PI a t anus 
occidentalis) . 

Seedling  reproduction  and  saplings  typically  have  low  densities  in 
these  stands.  Germination  and  seedling  survival  are  poor  as  a  result  of 
the  periodic  flooding.  However  the  plants  that  do  survive  and  mature 
reach  large  size,  silver  maples,  cottonwoods  and  swamp  white  oaks  with  a 
17-20  foot  circumference  are  not  unusual.  Many  trees  have  multiple  stems, 
a  result  of  damage  from  ice  and  other  debris  in  spring  floods. 

Understorv.  The.  ground  layer  species  have  low  densities  and  tend  to  a 
great  diversity  between  stands,  and  from  year  to  year.  The  spring  floods 
delay  the  germination  and  emergence  of  the  understory,  and  often  the  full 
development  of  the  stand  is  delayed  until  August.  The  prolonged  high  water 
in  1973  will  produce  an  atypical  condition  since  many  areas  were  still 
submerged  late  in  May,  well  beyond  the  peak  blooming  period  of  the  spring 
flowering  plants. 

Lianas  or  climbing  vines  are  extremely  important  in  these  stands, 
poison  ivy,  woodbine,  and  wild  grape  are  most  common  and  may  form  as 
much  as  25%  of  the  canopy.  (Curtis,  1959) 

Succession.  There  is  little  chance  for  modification  of  the  environ¬ 
ment  by  the  plants  in  the  bottomland  since  moisture  is  the  most  important 
factor,  and  changes  depend  upon  topographic  modification.  Silver  maple, 
and  .amer lean  elm  can  invade  the  wet  stands  of  cottonwood  or  black  willow 
and  can  then  succeed  themselves.  Further  changes  in  composition  depend 


upon  increasing  drainage  by  downcutting  of  the  streams  or  building  up  of 
the  land  level,  permitting  the  entrance  of  red  oak  and  basswood.  Originally, 
fire  from  the  upland  prairies  would  burn  the.  marsh  areas  along  the  upland 
side  of  the  channel  during  low  water  periods  in  the  fall  and  invade  the 
flood  plain  forests.  The  open  stands  remaining  were  invaded  by  swamp  white 
oak  and  river  birch.  A  similar  situation  occured  with  abandoned  agri¬ 
cultural  land.  (Green,  1947)  With  cessation  of  fires  the  stands  under  went 
type  succession  with  the  entrance  of  bur  oak,  white  oak,  silver  maple,  and 
amcrican  elm.  The  linear  nature  of  the  stand  tend  to  produce  uniformity  of 
composition  in  the  stands  along  long  reaches  of  the  river. 

Colonization  of  Open  bands.  Open  habitats  in  Pool  10  can  be  divided 
into  two  typos:  1)  well  drained  areas  subject  to  flooding  but  dry  most  of 
the  year,  2)  poorly-drained  areas,  such  as  swamps  and  sloughs,  covered  by 
water  with  the  exception  of  short  periods  during  the  dry  season.  (Hosner 
and  Mincklcr,  1963) 

The  well  drained  area  included  sandbars,  islands,  and  flats.  It 
includes  most  of  the  newly  formed  land  along  the  river  channel .  Willows 
and  cottonwoods  are  the  primary  species  of  the  pioneer  stage.  They  usually 
seed  in  and  germinate  in  approximately  equal  density.  Further  development 
depends  upon  subsequent  moisture  relations.  The  cottonwoods,  with  the  de¬ 
velopment  of  a  tap  root,  are  better  able  to  withstand  dry  conditions  in 
the  early  seedling  stages  (Barclay,  1924):  (Willow  is  favored  by  wet 
conditions  since  willows  are  more  tolerant  to  saturated  soil  and  spread 
by  root  sprouts.)  Willow  also  lias  more  rapid  growth  which  favors 


survival  in  flood  condition  since  the  seedlings  will  not  be  completely 
submerged.  This  combination  of  factors  tends  to  favor  willow  dominance  in 
most  stands.  With  time,  suceessional  replacement  with  maples,  elms,  and 
associate  species  will  occur. 

In  the  poorly  drained  areas  tree  reproduction  occurs  mainly  during 
periods  of  low  water  during  the  dry  seasons.  Subsequent  flooding  may 
exercise  a  selective  effect  on  seedling  survival.  Most  of  the  studies  on 
this  type  of  stand  have  been  carried  out  in  the  south  where  cypress, 
tupelo,  willow  and  green  ash  are  important  early  colonizers.  Only  the 
latter  two  have  range  extending  to  Pool  10.  Further  development  toward  a 
wet-mesic  conditions  depend  upon  improvement  in  the  surface  drainage 
either  by  deposition  of  silt  from  flooding  or  by  artifical  drainage. 

Elfect  of  Man.  The  bottomlands  have  possibly  been  changed  less  than 
any  other  habitat  in  the  area.  There  war.  little  better  use  for  the  land. 
Grazing,  especially  where  the  bottomlands  abuted  upland  meadows,  limited 
cutting,  and  limited  recreational  development  were  the  chief  modifications 
brought  about  directly  by  man.  The  majority  of  commercial  development  vas 
usually  limited  to  the  terraces  and  did  not  directly  affect  the  river.  The 
removal  of  prairie  and  the  cessation  of  fire  most  likely  resulted  in  a 
decrease  in  open  marshland  and  an  increase  in  wet  mesi.  woodland  but  this 
can  not  bo  documented  at  present.  An  important  indirect  effect  is  the  wide 
spread  destruction  of  olra  as  a  result  of  the  spread  of  Dutch  Elm  Disease. 
Since  elm  in  a  major  dominant  in  the  bottomland  forests  this  may  have  an 
important  affect  on  stand  composition  in  the  future.  This  is  an  area 


which  requires  further  study.  The  building  uf  the  wing  dams  and  closing 
dams  resulted  in  an  increase  in  island  formation  and  a  filing  in  of 
fringing  bars  expanding  the  terrestrial  habitat. 

Sedge  Meadow.  Of  the  total  area  of  18,600  acres  of  land  (calculated 
from  land  between  tbe  railroad  tracks  which  run  along  the  first  terraces), 
marsh,  or  more  specifically  sedge  meadow,  covers  about  G7.  of  the  terres¬ 
trial  habitat.  It  has  not  been  possible  to  determine  tbe  extent  of  the 
marsh  habitat  before  19.10.  At  the  turn  of  the  century  the  sedge  meadow  may 
have  been  more  extensive  as  a  result  of  prairie  fires  on  the  terraces  in¬ 
vading  the  bottomland  during  the  dry  season. 

Little  work  has  been  done  in  studying  terrestrial  marshes,  and  there 
arc  no  studies  on  record  of  composition  in  Pool  10.  The  short  discussion 
here  will  bo  based  on  information  developed  by  Curtis  (1959)  on  sedge 
meadows  in  Southern  Wisconsin.  The  community  Is  found  in  lands  in  which 
the  surface  is  just  above  the  water  table,  though  at  times  it  may  be  sub¬ 
merged.  The  dominant  plants  are  sedges  (Cnrcx  sgp_._)  and  hluej’fiH  grass 
(Ca 1 amagrost 1 s  canadensis)  with  a  variety  of  broad  leaved  species  also 
present.  Tbe  most  common  include  Anemone  canadensis,  swamp  milkweed, 
(Asclepias  incarrata)  Joe-pvc  veod  (Fupat or Inn  mart; latum)  and  bone set 
(Eupatorium  perfol in  turn) .  Tbe  community  tends  to  be  transitional  between 
aquatic  marsh  and  the  bottomland  foicst.  With  the  cessation  of  fire  it  may 
develop  into  a  Shrub-Cr.rr  community.  The  understorv  remains  sedge  meadow 
but  a  tall  shrub  cover  of  red  osier  dogwood  (Corpus  st_olon i fora ) ,  several 
of  the  shrub  willow.;,  button  bush  (Ccphil  .nthus  occ  ideal  a  1  i  si  and  Indigo 
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Bush  (Amorpha  fruticosn)  invades  and  ran  develop  into  a  stable  coremuni t y , 
only  slowly  invaded  by  tree  reproduction  of  the  wet  forebt .  (  Curtis,  1 450) 

Aquatic  Vepet.it  ion 

Introduction 

The  UMRCC  published  an  "Upper  Mississippi  River  Habitat  Classification 
Survey"  (Sternberg,  1071).  This  set  up  six  standard  habitat  classifications, 
and  indicated  the  habitat  dint r ihut ion  on  tin*  Corps  of  engineers  naviga¬ 
tion  charts.  Helms  (1908)  differentiated  the  habitats  on  an  acreage  basis 
for  all  the  pools  in  the  Iowa  section  of  the  rfver.  Table  1  gives  t he 
data  for  Pool  10. 

Table  1.  Acreage  and  Percentage  of  Habitats 
in  Pool  10  (l  in  narenihesis) 


Tail- 

waters 

Mi  in 
Channel 

Main 
(  hanne l 
border 

Side 

Channel 

Slough 

1  ike 

Pord 

Total 

28.2 

(C.2) 

3482.0 
(21 .8) 

29 71.9 
(18.6) 

1S79.2 
(  9 .  V  ) 

5V.7 .ft 
(.34. 8) 

2108. S 

O 

M .  (> 
(0.4) 

16,002.0 

The  rooted  aquatic  vegetation  is  limited  to  areas  which  are  covered  with 
water  the  majority  of  the  year.  Sufficient  depth  or  turbidity  of  the  water 
to  limit  light  penetration  servos  as  a  limiting  factor  at  the  other  end  of 
the  depth  gradient.  Shading  bv  other  plants  and  anetobic  conditions  in  the 
rooting  zone  also  tend  to  limit  certain  species  to  particular  zones  de¬ 
limited  by  water  depth  (Idling.  lo’*0).  The  major  zones  intergrade  from  the 
terrestrial  rrirs'i,  to  t '’<•  •  c.ent  nqui'i  zon<  .  the  floating  zone,  to 


the  submerged  zone,  and  fii.illv  in  d-  op.  r  vM*r  t  o  the  hontbit  ba1iit.it 
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with  ik>  rooted  plant  -» .  bciau'.i-  of  the-  i «  .-•  1 1  ict  io«o.  of  v.iti-r  Jij-iti  and 
current,  rooted  vrget.it  ion  i  ;»  limited  to  ilu-  slough.-*  and  t  he  l.u.i.  )»  of 
the  lakes,  the  so-called  littor.il  rone. 

While  there  has  been  a  nue»*-cr  of  studies  on  !'»•-  rotation  in  JuVc*  and 
flowogex  little  or  n*>  work  haw  been  {Hthlidu  J  or.  tl«-  V.i.-.;»l.->i»;pp) .  )W 
DSt&W  l».i'i  carried  out  t>ene  t»urv*  y»  of  marsh  vegetation  in  Pool  H*,  {<  recti, 
1947)  and  evaluated  r.«>ae  of  the  ecological  clung*  •*>  him*-  HW  (i  ».  •  »,  1  *•><.(! ) 

Prior  to  the  9  foot  rtoinrl  project  there  Vrfi  ti«  Major  areas  i*! 

(umh  in  Pool  10.  II*  t«f‘Vfaf»’:v  ,«f  the  area  .trusted  e.atf.h  vi  j**  t  .t  ii"i  to 
the  border**  of  the  weeded  ridges  of  levee*  l*>ti»i«rk  t  .«•  «.«)o»|tv  of  the 
bottoms.  While  there  wore  ihitll  hu>*  *rn>l  ponds  on  I  ».«•  :*c  JiiJ.nt, C» 
(Martin,  1917)  live  vegetat!  <n  of  the  v.;r  1  letted  t  ,*  river 

(Sclrjnis  f  !  uv  t  '  T  i  1  !  •• )  .  ,  n»l  a  fev  otter  sp**-iet,  7  hr  |.tlrc  a.»d  1*0-.,’!*.  d||ed 
up  during  welt  ««•«»  -re,  placing  <.♦*  *t:r»a  n;i  til.  c,|  »<jwt  »<•  «p*  .  Jen., 
and  stranding  large  pnp»«t  »t  lot?*;  of  fish.  i'p  until  lilt  feemr  i*|>(t* 

atlon*)  were  carried  out  in  |*vl  10  ( ,*.ieug'«l  ;nr,  197))  to  *  a  1  v  a  g  - 
fish  stranded  in  IV  dried  up  slough*.  Tb*  «e  dry  period®  aJe.o  p  rti>)ll<  1 
the  extension  of  willow  tcgrrrrat  ;<*n  into  th*-  *h.i1  W=,  VJii-*  woody  cover 
tended  to  Increase  sediment  at  ion  diriog  t  he  ncr*  flood  and  <  onve-fj  the 
shallows  into  terrestrial  habitat.  This  pattern  was  ■ e -ent Mated  in  the 


region  south  of  the  Wisconsin  giver  where  the  val'ev  dr’-rease.l  in  width. 
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4tu)  ftlltfcil  «  ,  V^W  h  vr'vlt  J*-V  l  i  <  vl  ‘  v  .  *  .  )>■  4  »  .  -  •  U’-w.  -i  \1vAl.  O  .  r  4  V*  *  ‘ 

built  -b.  •>••>>. 

S’.,.Vt  1 1  Ag»j>  i.o.£  «  «  «.;••**  vj  *  r  1  ??*!  -  *  -  .  _'  1  in.  <4  \  j»  1  4.»...  1  1  *  c  |-*c*4  1*  c  # 

p.*f  t  { v*  *4  t  .;  f  l  v  *’•**  *•>'«'*  i  ■  I  .'111*,  :  4  U  •  ■  •  '  .  *  ■  * .  1 1.  1  -  f..£  .5  l>»4  3  1  A. :  *Us1 
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|  hr  ftujtthr 1  ■*>  H  «V4.‘W!,  x  t  •-.  t 


r«K 

Vlv  *  ?V  j  *  *••*'  **•  ’  ■  •  -'•  -V  •  ••  -T  t  -•»..•  •  -  •  •  '  r  .  T  i  V 

Il»l4  #Mf  Jw*-’  l  \  ir\'Z  t  •■#■-*  *•»*«•-  Cl  $-.■  *  •  4  -  ..  <•••..  *"»r  r.  i  .  ;  1..1  4  :  <\  ■  »«“  1  1 
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r..ur»*r,»  *rH{  W'ii-".  ’  t-  S  ^  ?  ‘  *  ■  -  „  -  ,.  r  •“  •  i  -i.l  t»j.-  t  :  • 

sw  p-» '5 ’«*•■'  t  v  rtr- «  <  ■*'  >  <r.  k  f  v-  *  '■  '  '•■  ’.  .t  r  1  T  '  ♦  <r  ^  '  f  K  *"v  sV  n*vt  -  '«  vt  <  r.s 
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{»"*  i  r»  f  n  v*  f  ?»j*  J  -  <  . 
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(t'Wl,  comv’  of  tV-  Hlvf  *  f  JC?  v  'f-  *  t  it-1  i  >.f  Air/  <■ 

V.I^Kh"  (  w  ;  •*  f  f  >1  i-’V?  v  ’  '  r  r  ■' }  v"4' ?  J|  p  o-l'c  ♦  c  *  r+n  f  i  ti  W  ^1 

^  ,  *5'^'  ^  ^  of  /  * ^  V  c  1  i  */r^  1W  1  r»v 
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historical  b.i  1 1 1  round  .  or  l»utldiii>*  ■,  or  cxi'iit:;-,  sol  1 1  i nt  s  of  ethnic 
l;rouj>3  such  .is  itiisli  c*mj  i-mi  t  ic*s .  !'.»■«  niisc  of  tin-  difficulty  of  placinp. 

any  kind  of  value  tut  such  sites,  tin  present  t.l»i  lv  only  seeks  to  identify 
such  sites. 

Ovi-rvU v  of  ^  •>  iso  nR.e.i.  A.  t  ivit  i<  s  in  tin-  Stoiiv  At.  a 

The  induni  t  i .» 1  ,  r«-.  rt.-.l  ti.n.il  ,  .uu!  cultur.il  .1  •  [><  1  ta  of  I'ool  10  are 

discussed  1  »<v  i  t  feint  !*•■«  to  |l«e  till  ire  Iicttl.i  to  Set  lion  «if  the  I'jijtc r 

Stie-i  lei  i{ipt  Ktvcl  to  !*t<  Vi.li-  .»  h.i.lpt.  a!':..'  vith  vl.  eh  to  .lita  1  i  ;  •*  the  i  »- 

p.4e  t  of  u[»'f  t{  >r(  .ntvj  si.niMt  .i'ilitr  t  .  »fi»«»t  i  h.ititie  1  in  1-c<  t  Ion  1  oj 

this  report . 

I  «td « r.  e  r  » t  .v  t  f  ••  i  s  *■ 

The  r»i«S  i rm.  ■  r  f  ■  *w  Vja*  5*c  i  n  «*  f  $  |  a  Its  •  ■  t  i  «  e  Vi*  & 

M*t  *■  f  i  **«■  5  ■•••■*  *  -  f»  ?•••-■- 1  t  ’  I  t'fA  *■  1 »  ynur-mf  J  <  lie  ,\ti.r  f  4  <  *?i 

W  J  rf .  |  £  tr  lv  rcfl  v  (  £  &v*c  « ,*•  if  n  »•  ,.f  3.«  *  fv*4  •  ■’  i  *  A  *  .unis:  1  f>*f  1  %  xU  z  }  in*  |  at  1  f  ’  5  1 

^»*hI  if  |  •  **  i  m  «  \*  £svf  I  <'  ■  r  1  '~.r  :f  1  ?•  r  j-.-*  .:-j  t  i  "  i  J  f  <*  J  =  t  V  J  f  li  f  1t<*  4  *■ 

'rr  M  r  X  IVf-s#  r  I  a?  V?1^  1"*r  T&tif  J  f  rc*nfi||.ji#  M  tlif  Refill  and 

( h , 

W  »  «  *v/'  f  I  -*  %  £  ’‘V  \T-jr  T  o  JMW  *»  1  r>  f  <  V>  *!  f  -f  _  7*^,r  *  tTf  1  tt  1  r>f  1  Vlf 

^ "  tr7‘rif  5  »<  »  v >1  f  fv^t  f  r,t  j  t’tnf  •tit 

»  t  r  df  ?  •**{  ?H|C  +  f  -«Jt  «  X  Titltf  ?  S  f  S  <•■•<■  r-!-«  ft,  tl'v^  U  T7  J'JK  f  V  i1  <  Iff  tlt-ffj  1  r 

ifU'VAP  r  «!'  l»IV  !«<*••  4-  *■  *  %  r  -e  .  V*  -  n-o  l  f^mir  f  rrtfttnrtr*  5  1  -j  f^e-  r  -\ft  1 

t  l  vl  ♦  '  -Jr  1-  ♦  ,  'f  .)  c  >  "3  1 

fi*-  mri’i'**"1  »*  •'  •  *»  •»  rt»f»  -*  -  -r^r  *  ‘  v  *  ^  f  ♦  *  r  ftt*:  ^  r  1  ■*  :<  ♦-  f  ♦  1  i  r*Ti  . 
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ll  is  noteworthy  tli.it  eompet  Inj*  systems  of  l.md  transport. 'it  ion  such  as 
railroads  ami  liipliw.iy  truckinj;  utilize  the  relatively  p.entle  river  valley 
terrain  in  order  to  simplify  hot h  ent;i inir lnp.  design  and  fuel  cnerp.v  demand 
Thus,  the  Mississippi  Kiver  Valley  is  intensively  utilized  to  meet  the  trail 
port.it  ton  needs  of  the  Midwest, 

l-ong  l>e  to  re  the  e.imtcj;  of  the  first  whit,  settlers,  the  Mississippi 
Kivt r  was  a  t r.msportai ion  corridor  for  the  Indi.ns.  It  was  used  to 
facilitate  the  print  live  l>ait<-r  ct  one-e  and  as  a  route  for  otlu  t  forts 
of  social  and  i  .illiii.tl  c if tim ic.»t  »«*n  and  .i-nta't. 

In  its  primitive  condition,  the  t'pper  i  i  wis  i  i..i  t  .u  1 1  r  i /ed 

by  nunrooR  r.*pld»>  ,»n.l  r*v*  «»J*st  r-i -t  t  |m  inii  (<m«  in  v  it*  r  flow 

durirtf:  various  Reason**  of  the  year  v.-io  ninor  m.-oios-n  l<  u  <  •.  to  the  Indian 
canoe,  but  demanded  i  t  i-  alien  I  <(*t.  ui-'.j  «•  ’  .1  t ,  i .*  1  »e.«  if  1  I., 

fiver  could  t  aUe  pi  to  .  I't  iot  to  i'.,;-f.v.  -  .  M  ,  h  IJaitii  wa  •  Jirit«d 
to  periods  of  ltif.lv  wafer  i-ivn  ley  rat!-  -•-*11  1  .'Is  could  pass  1  i  » 

fvern  t  be  fall's  of  St.  ,to.s  h. ar-d  I  In-  ■*s>»i!h  oj  tin  <*hie  fcivit 

The  ncrecsitv  ef  Jvsiifvisfi  the  Mtiitv)  co  tw  r,f  the  rivet  to  tnaVc  It 
RullaMc  for  co-vner*  ial  navi  cation  ptudmllr  Vmh«  app.-nr*  of  as  the  Rirc 
of  f.ie  river  h-e.vf*  and  t>ut*  '  efrv.  Sinre  the  tir~t  tivir  Mc.nnhn.il 
arrived  at  tart  S-cllinc  im  J*'T  *tr  uiV«t  1 1.>  ;v-  r"’t  fat  ion  for  f  re  5  pl.t  and 
|Ms«ci>iyf  n-'o  grew  So  i  ped  in  tV  dee  ado  to  ? RMS  when  ever  1  .'tflf) 

sir .  venhoa  f «  »*  rr  Actt-v-e  on  the  e»tive  leryfh  of  tV  fiver.  hr  IfffiO  t  ho 
*r.->wfh  of  the  r » f  1  r  -  w*  «-Of<  in  t*v  r.  S.  and  I W  }  ,’c  V  of  *  rh.inn  1  of 

;ri’(  s’i*i  '  i  *\  .  *~  ;  la  *  of  }),,  rivet  for  t  1  i  n  .poi  I  ,  1  1 1 
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However,  on  the  upper  reaches  of  the  Mis:.i ssippl ,  growth  in  freight  traffic 
continued.  A  peak  was  reached  in  J 903  with  4.5  nil J ion  tons  moved 
between  St.  Paul  and  the  mouth  of  the  Missouri  River.  A  subsequent  rapid 
decline  coincided  with  a  drop  in  river  use  for  moving  logs  and  lumber. 

In  1916  only  0.5  million  tons  were  shipped  on  tills  section  of  the  river. 

As  the  population  and  industry  of  the  tapper  Midwest  region 
grew,  there  was  a  corresponding  growth  in  the  need  ior  cheap  coal  for 
power  generation.  A  technological  consequence  of  tills  need  was  the 
development  of  the  barge  and  towboat  which  gr  (dually  replaced  the 
steamboat  en  the  river.  The  barge  and  tovlvi.at  r<quired  a  deeper  channel 
than  the  earlier  Hteamho.it t».  The  net d  for  coal  in  t lie  t'pper  Midwest 
was  complemented  by  th*  need  to  si. Ip  large  quantities  of  grain  south  to 
or her  centers  of  population*  Tbur,  economies  were  realized  by  having 
at  least  partially  cor-pv  nc.it  inp  «  .>rgo«-r.  going  both  difiritons  on  the 
upper  reaches  of  the  river.  In  the  later  19,'0's  lerpe  grain  shipments 
from  Minneapolis  begin. 

Four  and  one-half  foot  and  six-foot  liuiwds  had  Wen  authorized  by 
Congress  In  reeognition  of  the  increasing  role  o I  the  river  in  the  trans¬ 
portation  network  of  tin-  l'.  S.  and  vfih  technological  developments  leading 
to  Increased  size  of  barges  and  the  authorization  of  a  nfne-foot 

channel  to  Mlwicapel  Is  was  passed  by  Congress  fn  1910.  gy  1940  l lie 
channel  ar.d  the  requisite  locks  and  dams  v-err  essentially  complete. 
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When  figures  for  tonnages  shipped  at  various  times  on  the  Mississippi 
River  are  examined,  it  Is  difficult  to  mike’  comparisons  that  relate  to 
Corps'  activities.  For  exnmple,  the  following  factors  complicate  the 
problem  of  data  analysis  during  the  period  prior  to  19'.0: 

1.  Statistical  data  collected  hy  the  Corps  of  engineers  covered 
different  segments  of  the  Upper  Mississippi  River  during 
these  years.  Some  of  the  reasons  for  this  appear  to  he 
changes  in  the  administration  oi  river  segments  during  that 
time,  as  well  as  some  experimentation  with  fetter  methods 
of  statistical  collection. 


2.  Shipping  in  the  I'pper  Mississippi  was  distorted  during  tin 

d..  - « -  f  •  i.  -  nun'.  r  'w  -  ...  ‘  --  -<  -  -  > 

w  v«J «  V  e  i  »  ■>  *  •  »  ••  it  i  •  R  «  i'lte  V  •  «<C  1  •  «  <t  *•  «*«<<< 


dams  In  the  St.  Paul  Pi  strict. 


3.  From  19*1  to  19.5  all  forms  of  transportation  were  utilised 
for  the  war  effort  without  regard  to  maximising  economic 
return.  Therefore,  data  for  these  years  (as  with  the  1910's) 
does  not  necessarily  reflect  a  normal  period  of  transportation 
on  the  Ppper  Mississippi. 
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H.irpe  Shi  pm.  nt  :i.  Table  l  shows  twin  ij>-  inform. it  ii>n  avail.  1 1  >  1  «.* 
for  Sflfttfd  years  1  rum  1920  tlirotiKh  19',  5  for  the  river  .so p.riont  identi¬ 
fied  in  tlie  third  column  of  tin  table. 

Table  1  ^  River  Shipment  f ion  1920  through  19.'«5 
Total  Tonnai'.e  (short  tons) 

Year _ Sltij>n.-nt  •:  and  K.  .  ,•  ij>i  -  Rivet  Sej-n.-nt  __ 


1920 

6)0,951 

M.p  1  s  .  to 

Mouth 

ot 

Missouri  River 

1925 

90S ,  00  5 

ftp];-.  to 

Mouth 

of 

Missouri  River 

1926 

691,617 

Mp  1 s .  Jo 

*  ’<  Ml  l  ti 

of 

Missouri  River 

1927 

715,110 

Mpr  .  to 

M.Ollt  ll 

of 

Missouri  River 

1928 

21,6)2 

Mplr. .  to 

Mouth 

of 

Wisconsin  River 

1929 

1 , 390. 262 

Npl».  In 

Moot  b 

of 

Ohio  River 

19)0 

1,395,855 

Mplt- .  l*» 

JV'iil  It 

of 

Ohio  River 

19)5 

188,61 1 

St.  Raul 

Mi  ■  t  r  S.  t 

1940 

1,097,971 

SI.  r.tul 

r* I  .t  r  let 

1945 

1.261,90} 

st.  r.oti 

I’i  «  f  r  i 

<  t 

**  Tnnna {*,«'«> 

exclude  ferry 

f  re  i  pht 

(earn  and  other)  and 

ter tain  car poo*- 

t  Mn.«  i  l . 

*  Source: 

An  n  1  ■  t 1  K .  •  • ,  •  r  | 

of  1'-, 

r»  >t  of  t  *r:- 

‘  *  r  s. 

p. 

S.  A rr-v ,  I’.,  r  t  2 

"t  OT.er«  i  a  l  St 

at  i  «  t  i< 

",  :vi.  i 

- .  1< 

<  t  «  >1  vt  .tr  . 

In  itore  ri-ii-nt  yearn,  data  are  available  lot  the  St.  I‘.<u!  District, 
'table  2  r.hov  .  the  ir.aVers.ni  of  tonnage-;  through  the  St.  !*aui  District 
for  the  yearn  f row  1%2  through  1*171. 

Table  2.  River  Sliipttniii  f  r->n  1V62  through  1 V 7 1 .  1 

T«»i  .tl  1r>il(it 


Year 

_ St  .  Pul  hi; 

1962 

8, 168,  *9  *. 

19o  1 

9,76 t  ,  U.1 

!9bi 

9,621, TJfc 

1 9b  > 

9,7t»S.SlR 

19*6 

11,  life,  '. 97 

1967 

ll.t  1F.R/.9 

1969 

iO,7l6,n*l 

1969 

>  7, <  ’ 

1970 

l'».'.7T.71l 

1971 

19,070. 08 7 

1972** 

16. 161 , J  7 4 

*  Cost;'  tr  »t  ive  r. 5 
and  Vr  i  be ;  >»  i » 

**  F«*t  imated 


(>f  floret'  Traffic  on  Vi  c  c  5  pc  fpj-.J  IMvcf 
in  Ss  .  ?*,-»».  1  1'i‘  trifS,  f.S.  ,\ttv  l>r irurt  Pictrirt, 

St .  Paul ,  St .  Paul ,  1  ’Urmr 


When  fhlc  liMf  i=  co-spar.  d  wit’’  t*»r  previous  ore,  tl*  rrrvth  of 
shipping  on  fbo  I'pper  Vic  -  i  ■  =  irpl  Iv.-i-nrc  rr.-jii  Iv  apparent .  71nt'.,  f’.r- 

total  tr.ifff.'  for  tho  St.  Paul  Pictrif?  in  1962  v,?<?  abrof  *1*  t  inv  <s  the 

.  * *,  5 ,  b  k  -  >  vir  \  •  »r  .  In  f |  ,  t  r  >f  *  j  <  : a  t  *>■  '  I  .  P 


t  r  >  f  f  '  i  >  I  '  *•  •  n 


•  vir  \  •  » r . 


blstritt  t r  l%-  v  itim  t.vc  tit^ 


bH 

■>  !•'  f<  Jll  I  .*31  Ul  l).:  t  «  1  11  I 

oi»  tin'  t'j.pi-r  Miso  i  <  ■■  i;»j» i  Ik-Iv.".  .»  i»  ..uJ  t  **  V..>ntl»  »»!  i*..  t >)* i *> 

Kiwr  if*  hW.  ft. ift  t.-  ali.n.1  £•  .U«-4  iit  iv  St.  i‘.»u!  r  u.t-« 

I  .1  t  t  1  / 1  .  (1.1  '.  ij lw  t  it  J  I  ,*  f  £«*  .1 1  /t  ,  ('  t*«  ^  .  :i  •  !  i  | 1 J 1 1  '  !  i  itW 

ihr  f>i«t  1  i  -  (  titvJ  t*i  .'.it  lit.  !<■*':«  I*  |  *-(  i  i  ;-  t  •  ■'!  .  *'.»!  , 

Itl  l*)*4  *  *.*■?»'  .',»t  I.-,  t  . .tk  t.-.rajkl'  ..t*  i  t*  f  1  !■<  I  1  ill 

*;  *  Jtfltv  tit  f  f  k>rtl  \  v  t  tl  k'  .1  jj>  *»  S  t  | .  -  •  ikk-  3-i  ■  1  Is  |  .  11?.  ,  ‘  \-i-  1  ,  "J  1 1  .  t. 

at>p 1  »>*  i  l»v*l  »’  tin  Ittv  i  i.  ?;•;,■  n'f»  •?  !  J i  ;  .  1  *  .  •  •  i  ■■  ;  ;  5  villi!’.  t  !•«' 

St.  r.»nt  t>  1  ■  t  I  l«‘  1  ,  *•?*  t  !!•.<•  ?V  |lk,5  ’.(.  <  «_.  1. .»  1  «  k*  i'.lli  <1  .*  t  .* 

I**r  ih-  St .  F.v.»t  D  i  ■  t  r  t  s  kill  !  i ",  t  "  *•  vt  f  <  •;  •  v.  ■  t  •  .  It*  1 1...1  t«*t4  ? 1 ,  OO'J 

(oft*  w.-f*-  t  .??■'!  * »  I*5*!*,  t>"  1  .?  {*.  *  .l:3i  J!  *  t  .*<•  Iirtj 

t,O00,t)Ol>  |  .?;' c  r*  v  I  i  *t  vhtr  r  |l.  H  i*‘k  .ir.d  (’’a:'  *■>..'»  ?1>  ■  1  1  ir  r|t.(  1e>nl 

(Ittnnr  l  w»* » «•  t  r  t  w  1 1 !  •>  *■  ap!cl»,  *•  c*.>»r«  »■  -.'<•*  7.  O'.'.,  n'<"i  1  v  l”  «t.<J 
3.000,1)00  !:*'.  {>»t  ».  %:  1  >•*.,'  f  .  •  V  1<  v.  t*  ••  1  -  c  .-.no  t  .  .  r  5v 

In  tlir  St.  OC.jri  ,  .  |n  f  »■<-  «*•<•  •  »<  t  Iflv.'t  n  3 aini  }  '**?  tl.it  lad 

t*’  1 1*> ,  f'|0?  ’ ,  in,‘  1  i.nt, 

Th*  «thippi",ie  «  «'■»«••*»  (*’t  tti’et  r  *  IV  v»ee|et.  Jf;  i  t  tv.  »  vit'Kiti  111-. 

St.  F.*nl  Oi*-trikt  I-*  f  it’-!  m- *■-*''».*.  Iren.  n  5  •!- ,'-rt  i  ?  1  <"  nO  4- !,r  ■-  <n.3.r  t , 

IK?  tviv  i  c  vM  it  flv«'f*  *’*■;  nt  ;*  In-fid  .»*»  *  o  t  .  f  ^  <•  t--  ;  *■».  t'.*’-]  Hi«tt  i<  t 

J»h*”li3  Stf  vir*f.l  vitMr  tN  fp**t  ?  tt  f'i  |V  ?l  1 1  i  *  J£  *  vl.'lk  }«-.<  3  ••<•’}  •n»  1  !«r 

?tf  15-s  {  4*5  I  pf»  f  .  0'tti'.  Vittciifi  *: rl  t  •‘i'  T  I  til-'.it  ;  ti'vts.  In  ’H4  ?  - 

t^tlf.f  Jftt|V-4i«  rf  <■  r  !  f.  i  £  *  i  *»  »?  ik'"i  '  l!  *  t  V.  T-r.4  <r--wt.<  t  t  -'f  I  .  i'  ll'Tf- 

th.Tf  tr’«*  *vc  r  ttiT-c  f<r  t/»r  t'-  v.t't  4  ?  t  •  •  -  i  r:'«r 

V  ii-'fw  »v  Sv  *  -  ”  *■■■'.  •"  t  *  -? s  .  “  -  ■!  l1  t  i'. 


-  »  - 


,»<  t 


%w  *  *l>#*'*  Mf'iwjrl 


u 


t  if  »"jU'  i!  i.^.  lii-5  .  1  !  *.■  a  *  *  .  a  i  \  >  <  *  1  i. .  |  >«  .  -  J  ■  ,  J  i  !  \  t 

fciK*  .  f.  1  til  ,t  ,r  i  f.  *  a  .•>!  ■.  £  *,•.  j  i  j  *.  ■*  1  !  •  *  t  i'  .  a  i  !  •  .  i  i  .  il  i;  Ittt.-i  \  ,1  v 
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t  v  •  r  ‘  ■  '  -  *  r  •  ^ 
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20,000 


15,000 


10,000 
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To  summarize,  beneficial  industrial  impacts  that  result  from  oper¬ 
ating  and  maintaining  the  nine-foot  channel  and  its  associated  locks 
and  dams  by  t fie  Corps  of  Engineers  are,  the  through-traffic  Jink  for 
commodities  moving  up  and  down  the  river,  tlic  employment  in  lock  and  dam 
and  commercial  dock  operations,  and  an  initial  increase  in  the  potential 
for  commercial  fishing.  The  detrimental  effects  are  a  decline  in  water 
quality  due  to  river  barge  movement  and  spills  and  with  continued  im¬ 
proper  dredge  spoil  placement  —  a  likely  decline  in  commercial  fishing. 

Recreational  Tmnacts 

1.  An  increase  in  recreational  boating  duo  to  stable, 
navigable  water  levels  which  leads  directly  to  more 
recreation  facilities  —  and  their  accompanying 
empl oyment . 

2.  An  immediate  increase  in  sport  hunting  and  fishing 
due  to  an  increase  in  — 

a.  Waterfowl  habitat,  and 

b.  Fish  spawning  areas  resulting  from  rising  water 
level . 

Again,  as  with  commercial  fishing  cited  above,  im¬ 
proper  dredge  spoil  placement  has  recently  had  a 
detrimental  effect  on  sport  hunting  and  fishing. 

3.  An  increase  in  sightseeing  visitors  to  the  locks 
and  dams  at  both  ends  of  the  pool . 

Cultural  Imp nc 1 s 

There  has  been  limited  impact  from  the  direct  action  of  the  project 
and  a  greater  impact  from  indirect  effects  of  cultural  developments  along 


the  river. 


1 ) iscu? s«;  ion  of  Tmpac  i  n 

Tlu>  industrial ,  recreational,  and  cultural  impacts  identified  above 
are  examined  in  detail  in  the  fol loving  three  sections.  Resource 
inipl icatiuns  of  these  three  socioeconomic  impacts  are  discussed  in 
Section  6. 

Industrial  Ac tj v  i_t_ i e s 

The  economic,  effect  of  the  activities  of  the  Corps  of  Engineers 
on  the  Mississippi  River  in  the  St.  Raul  District  can  he  measured  mainly 
in  terms  of  three  major  elements.  They  are: 

« 

1.  The  channel  itself  with  its  associated  locks  and  dams 
and  navigational  aids; 

2.  The  installations  at  riverside  for  the  transfer  of 
cargo,  storage  facilities,  and  access; 

3.  The  vessels  using,  the  waterway. 

In  these  terms  the  impact  of  the  Corps'  activities  in  Pool  10  is  not 
as  great  as  in  some  of  the  other  pools  in  the  Northern  Section  of  the 
Upper  Mississippi  Ri  ti . 

Bar  jjc- _Ac t  i v  i  ty .  The  greatest  and  most  obvious  impact  of  tbe 
activities  of  the  Corps  of  Kngineers  in  Pool  10  has  bi  en  the  modification 
of  tbe  transportation  system  due  to  the  growth  of  barge  traffic.  The 
visual  evidence  of  the  impact  is  seen  in  the  physical  structures  (e.g. 
locks  and  dams,  and  the  five  commercial  docks  and  terminals)  on  the 
shores  and  the  barge  tows  moving  along,  the  river.  However,  Pool  10  has 


not  been  the  origin  or  terminal  lor  moot  of  the  commoci i  t  ice-  that  move  in 
barges  along  the  Upper  Mis;  insippi  River.  Rather,  it  server,  as  an  im¬ 
portant  water  link  between  important  commodity  terminals  upstream  and 
downstream  from  it. 

Figures  16  and  17  show  graphically  the  g-owth  of  receipts  into 
and  shipments  from  the  St.  Paul  District  in  the  30  years  from  1940  to 
1970.  Commodities  shown  in  the  figures  illustrate  the  diverse  economic 
activity  within  the  St.  Paul  District.;  till?  diversity  also  .applies  to  th 
five  commercial  docks  in  Pool  .10  that  hard]  c  coal,  :«  id,  gravel,  salt, 
fertilizer,  and  grain.  However,  the  vast  bulk  of  these  cammed i tits  flow¬ 
through  the.  pool  en route  elsewhere.  Although  receipts  in  the  St.  Paul 
District  still  *••■»«»  fnlly  exeuC'd  shipments,  tc.e  growth  in  shipments 

(89  percent  grain)  from  the.  district  in  these  three  decades  indicates  the 
great  impact  of  the  river  on  the  regional  economy. 

In  1970  some  rough  projections  (based  on  1964  data)  were  made  of 
the  growth  of  commerce  in  the  St.  Paul  District  (UMR!:BS»  Study  Appendix  a 
1970).  The  projections  suggest  that  the  tonnage  of  barge  traffic  moved 
in  the  Upper  Mississippi  River  basin  will  about  double  from  1964  to  1980 
and  about  triple  from  1964  to  2000. 

It  is  noteworthy  that  receipts  into  the  St. Paul  District  have 
always  exceeded  shipments.  Tn  earlier  years  this  imbalance  was  often 
extreme  (e.g.,  1953  receipts  =  3,052,144  tens,  shipments  =  334,233  tons). 
Recently  however  the  ratio  has  been  around  2:1.  Inasmuch  ns  grains  and 
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Source : 


Bused  on  Bata  from  U.  S.  Army  Corps  of  engineers, 
St.  Paul,  Minnesota 


Paul  District, 


Figure  16. 
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Source:  Based  on  data  from  U.  S.  Army  Corps  of  engineers,  St.  Paul  District, 

St.  Paul,  Minnesota. 

Figure  17.  Shipments  Out  of  the  St.  Paul  District 
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soybean.-;  constitute  the  preponderant  tonnage  of  sh i  pinouts ,  flue  Hint  ion 
in  waterborne  transport  of  these  products  can  be  profounii  due  to  crop 
conditions  and  storage  facilities,  foreign  sales,  and  competing  Coins  of 
t  ransp o  r  t  a t ion . 


Data  are  not  available  on  the  numbers  of  vessels  originating, 
terminating,  or  passing  through  the  St.  Paul  District.  However,  some 
comparative  idea  of  shipping  activity  can  be  gained  from  the  following 
information.  Vessel  traffic  measured  in  tons  from  Minneapolis  to  the 
mouth  of  the  Missouri  River  is  shown  for  selected  years  as  follows: 


Year 

Total  Vo.  s  s  e  1  T  r  a  f  f 

1962 

30,526,626 

1964 

34,108,482 

1966 

41,311,941 

1968 

46,174,929 

1970 

54,022,749 

1971 

52,773,097 

Statistics  on  the  numbers  of  vessels  originating,  terminating, 
or  passing  through  Pool  10  are  not  available  directly.  However,  some 
comparative  idea  of  barge  activity  can  be  gained  from  studying  the 
commercial  lockages  through  hock  10  and  Lock  9  —  the  locks  at  either 
end  of  Pool  10  —  which  are  shown  in  Table  ^  .  From  1960  to  1972 
commercial  lockage  through  Lock  10  increased  by  46  percent  and  those 
through  Lock  9  increased  by  45  percent. 
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Table  3  .  Commercial  Lockage  in  l'ool  10, 
.  1960-1972. 


Commercial  Lockages 


Year 


Lock  10  Lock  9 


I960 

1,621 

1,606 

1961 

1,392 

i,538 

1962 

1,487 

1,646 

1963 

2,082 

1,627 

1964 

1,968 

1  , 754 

1965 

.1,641 

1,351 

1966 

2,345 

1,724 

1967 

2,156 

1,776 

1968 

1,813 

1,748 

1969 

1,885 

1  ,823 

1970 

2,349 

2,101 

1971 

2,327 

2,324 

1972 

2,373 

2,336 

Source:  Annual  Lockage  Data,  (Sr.  Paul,  U.  S.  Corps  of  Engineers, 
St.  Paul  District,  Unpublished  Reports). 
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Commercial  Dock  l-'aciliti  s.  Five  commercial  del.';  serve  the  needs 
of  Pool  10.  Three  are  lor a  ted  on  the  Wisconsin  side  of  the  river  and 
serve  Prairie  du  Ch  i  on ;  these  ducks  (including  one  r.vii"d  l»y  T.i  r  i.ico 
Company)  hand  It;  ro.il,  salt,  fertilizer,  steel,  and  {’.rain.  In  addition 
two  very  active  commercial  docks  serve  grain  shipper  in  Iowa  --  one  at 
McGregor  (operated  bv  the  l'anners  Grain  Dealers  Association)  and  one  at 
Clayton . 

Commercial  Fishing.  Pool  10  supports  a  substantial  level  of  commer¬ 
cial  fishing,,  although  it  produces;  only  about  30  percent  of  the  catch 
provided  by  Pool  9.  There  is  no  discernahle  trend  in  the  catch  data  for 
this  pool.  Generally  high  catches  in  1960  and  61  dropped  in  1962  to 
the  lowest  point  for  the  period  shown  in  Table  ^  ,  but  in  1968  and  1969 
these  early  peaks  were  exceeded  when  annual  catches  of  about  650,000 
pounds  were  recorded.  However,  this  was  below  the  peal,  catch  observed 
in  the  past  two  decades,  which  was  the  827,000  pounds  recorded  for  1959. 

Increased  commercial  fishing  in  Pool  10  since  the  lock  and  dam 
construction  is  at  least  partially  due  to  the  initial  beneficial  impact  of 
a  larger  area  of  fisii  habitat  caused  by  the  rising  water  level.  However, 
in  recent  years  improper  dredge  spoil  placement  and  sedimentation  behind 
wing  dams  has  reduced  fish  habitat;  many  fishermen  believe  this  has  re¬ 
duced  the  supply  of  fish.  Spoil  dumping  in  backwater  areas  lias  restricted 
fishing  access  to  slough  and  side  channel  areas  in  the  Clay ton-Wval usi ng 
region,  thereby  reducing  the  acreage  of  available  fish  habitat. 
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Major  year-to-year  v.innt  ions  i  n  hiuutc  in  I  fish  catchis  arc  pro¬ 
bably  less  a f  fcoted  by  tin-  supply  of  risli  in  the  ri.  r  than  by  market 
demand,  as  reflected  in  pr  i  c;  s  common-  in  I  fishermen  receive  for  their 
catch.  For  example,  high  meat  prices  in  mid- 1973  have  caused  fish 
prices  to  .increase  with  an  attendant  increase;  in  commercial  fishing 
activity  on  the  river  (I’crnholtz ,  personal  communication). 

Roe re\i  t  i  on. a  1  I mpn c;  t  s 

Recreational  impacts  may  he*  divided  into  boating  activities  and 
related  facilities,  sport  fishing  .and  hunting,  and  sightseeing  and  pic¬ 
nicking. 

Been  ting  Ac  t  i  v  i  t  i  c  s  a  nei  Iterated  Facll  :i  ties.  For  Pool  10  a  principal 
weasuie  eif  pleasure  boating  activity  is  the  record  of  pleasuie  boats 
locking  through  Loris  9  and  10  —  the  locks  at  each  oral  of  the  pool. 

These  data  —  along  with  the  total  pleasure-boat  lockages  through  these 
two  locks  —  are  shown  in  Table  5  for  the  years  1 9CQ  to  1972.  The  table, 
shows  small  increases  in  pleasure  craft  locking  through  both  hook  10 
(from  about  5,700  in  1960  to  about  6,200  in  1972)  and  hock  9  (from  about 
5,200  in  1960  to  3,300  in  1972)  during  the  period.  The  table  also  shows 
an  accompanying  increase  in  the  number  of  pleasure  boat  lockages  during 
the  period,  for  Lock  10  but  not:  for  Lock  9. 

These  lockage  data  probably  understate  the  boating  activity  in  Pool  10 
for  several  reasons.  One  is  that  intra-pool  movement  of  small  boats  for 
recreation  and  fishing  purpor.es  are  omitted,  and  there  is  unusually  high 
movement  of  such  boats  by  water  and  by  boat  trailer  within  Pool  10. 
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In  addition  a  s  i  gn  i  f  i  cam  axonal  ol  be.i  in;;  -  ;i.  ■  ■  pres:  i n  the 

Bagley  area  from  two  lar;;c  comae  re  i;.  ■  t  -  "in;;  •  ••  i ivs'  r  In  ■  d  to 

Pool  .10  because  of  being  hi  o»  l<d  f  rom  I  :  .  ••.•!  in  cb. of  tin.'  *  n:;;;:-.  r 

due  to  snags  and  t  ho  low  v.uUr  level  in  sloughs. 

The  nine-foot  channel  and  associated  locks  b  o.v  pruvii!c(l  coat  rol  1  <  1 
water  levels  that  have  contributed  significantly  in  tic.  increased  boating, 
activity  in  Pool  10.  Increased  regional  jiepulat  i>".,  higher  levels  of 
family  income,  and  more  leisur>  time  have  a  1  so  co  it  ri  baled  to  in;  reased 
activity.  The  increased  pleasure  boat  in:;  Iris  led  directly  to  20  public- 
use  sites  described  in  Section  2.  Tl  •  po  si  nrc-  of  Corps’  operations  on 
the  river  has  also  led  directly  to  several  beneficial  impacts  for  boaters 
in  Pool  10.  For  example  the  Corns  of  ling  ineers  constructed  a  small-boat 
harbor  or  city-owned  land  at  Prairie  du  Chien  and,  along  with  II.  S. 

Bureau  of  Sport  Fisheries  and  l.’ildl  ife  has  eons  true  led  a  public-use  site 
at  day’s  Lake  Landing. 

Thus  a  variety  of  physical  facilities  have  been  developed  in  Pool  10 
that  exist  mainly  to  serve  boaters  and  fishermen  using  the  pool.  These 
include : 


Fari 1 ity  Number 

Small  boat  harbors,  marinas,  boat  clubs  3 

Recreational  sites  3 

Public  boat  launching  sites  with  parking  areas  18 

Commercial  recreational  sites  15 

Wi  1  ell  i  fe  refuges  1 
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Except  possibly  for  the  recreational  sites  without  ramps,  which  do 
not  cater  primarily  to  boaters,  all  of  these  facilities  n.sult  iron  Corps' 
operations  on  the  river  that  contributed  the  channel  and  controlled  water 
levels.  The  wildlife  refuge  is  aided  by  the  higher  water  level  following 
the  river  impoundment  that  led  to  several  hundred  acres  of  very  productive 
waterfowl  habitat. 


Sport  Fishing,  Hunting, _ and  Other  Reejrort ional  Activities.  The  size 

of  the  pool,  and  the  variety  of  access  points,  and  the  Jack  of  an  adequate 
survey  program  have  precluded  obtaining  an  accurate  count  of  Pool  10 
visitation  for  past  years.  Neither  the  Wisconsin  Department.  of  Natural 
Resources  (Fernholtz,  personal  communication)  or  the  Iowa  Conservation 
Commission  (Brenton,  personal  communication)  nor  the  U.  S.  Bureau  of  Sport 
Fisheries  and  Wildlife  (Chase,  personal  communication)  have  recent,  con¬ 
tinuing  data  on  sport  fishing,  sport  hunting,  and  other  recreational 
activity  for  Pool  10.  The  most  precise  data  available  are  for  1963  and 
appear  in  Table  6.  The  data  are  a  composite  of  both  Corps  of  Engineers 
and  Bureau  of  Sport  Fisheries  and  Wildlife  (from  the  Upper  Mississippi 
River  wildlife  and  fish  refuge)  visitation  compilations  for  that  year. 

In  addition  to  being  the  most  accurate  data  available  to  date,  they  arc 
the  most  usable  since  visitation  survey  estimates  wore  broken  down  to 
show  ratios  of  participation  in  the  seven  most  appropriate  activities  on 
an  annual  peak  month  basis.  Total  annual  visitation  to  Pool  10  in  1963 
was  estimated  at  about  130,000,  which  represents  the  equivalent  of  about 
1.7  visits  for  each  of  the  90,000  people  residing  in  the  zone  of  .influence 
(St.  Paul  District,  April,  I 96S) . 
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lYibl  c  b 

-  Pool  10  tot. 'll 

vis  J  tat  mn 

-  I'M.  i 

Ac  t  i  v  i  t  v 

An:  it 

ill  1903 

Pi  ;>i;  a. 

Pore on  t 
of  to  to] 

Ac  t  i  v  i  l  y 
partic  i  pat  ion 

Percent 
of  total  ’ 

Ac  L  i  v  i  i 
'■‘ontii  (. 

Camp i n  g 

2.7 

4,050 

3.2 

1 , 250 

l’icn  Leking 

5.3 

7,950 

5.2 

2,030 

Boat  Log 

23.3 

34,950 

30.0 

11,700 

Fishing 

58.5 

87,750 

54.8 

21,370 

Water  Skiing 

2.0 

3,000 

3.2 

1,250 

Sw  i  irai  i  n  g 

2 . 2 

3,300 

_ 3_._6_ 

1,400 

Subtotal 

94.0 

141,000 

100.0 

, 000 

Hunting 

6.0 

9,000 

5,850 

(Oct) 

Total  annual 

100.0 

150,000 

Source : 


Visa  tat.  ioa  during  the  peak  month  of  July,  1963  was  eat  1  mated  at 
about  39,000  or  more  than  25  percent  of  the  annual  visitation.  Table 
shows  a  breakdown  of  total  annual,  peak  month,  and  peak  day  visitation 
by  activities.  Visitation  for  hunting  is  included  with  other  visitation 
under  the  annual  category  only  since  this  activity  does  not  occur  in  the 
summer  months  and  does  not  influence  determination  of  summertime  peak 
loads.  It  is  estimated  that  about  65  percent  of  the  total  visitation 
shown  in  Table  6  is  generated  at  or  through  available  public-use  sites. 
With  tlie  possible  exceptions  of  camping  and  picnicking,  tbo  other  five 
activities  cited  in  Table  ,  which  account  for  92  navent  of  the  total 
participation  are  water-related.  It  seems  reasonable  to  conclude  that  the 
higher,  stable  water  level  in  Pool  10  resulting  fiom  the  construction  of 
I.ock  and  Dam  10  liu«  had  a  favorable  impact  on  these  five  nativities.  In 
addition  the  dredge  spoil  that  has  had  a  detrimental  effect  on  fishing 
has  had  a  positive  vnlvue  for  camping  and  picnicking  act.  ivi?  ies. 

Another  source  of  data  on  sport  fishing  is  availahe  because  at¬ 
tendants  at  each  lock  and  dam  make  daily  ibserva l i ons  at  3:00  p.m,  each 
day  throughout  the  year  of  the  mas  r  of  sport  fishermen  ubs  fwd  from 
their  work  location.  Annual  data  for  the  most  recent  years  for  which 
these  records  are  available  in  Table  7  .  The  table  sh >rs  a  wide  variation 
in  sport  fishermen  observed  from  I.ock  and  Dam  10  since  1963.  because 
most  sport  fishermen  observed  from  a  lock  and  dam  are  downst i earn  from  tbo 
dam,  most  of  the  fishermen  seen  from  I.ock  and  Pam  10  are  in  Pool  11. 
Numbers  of  fishermen  in  Pool  10  —  as  seen  from  hock  and  Dam  9  have  been 
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Table  7.  Nunber  <_> f  Snort  Lisin  rr.i.  a  Ob-  •.  rved  1  Iv 

by  Ijoth  At L c ; i.i  ,:,i  1'ro  ■  I.  >  1  nut!  Dan  Sties 
of  both  Ends  of  fool  10  on  I  ho  I'pper 
Mississippi  River,  L SUA 0—  I 


Year 

Lock  and  Dari  9 

Lock  and  Dam  10 

1960 

11,997 

8,214 

1961 

10,777 

7,693 

1962 

9,648 

vC 

CN 

X 

1963 

1 2 , 208 

7,271 

1964 

f— * 

N. 

■^4 

CO 

7,315 

1965 

Not  Available 

Not  Available 

1966 

Not  Available 

Not:  Available 

1967 

12,404 

6,781 

1968 

13,846 

6,811 

1969 

9,187 

8,108 

1970 

10,327 

5,750 

Note:  Counts  are  made  once  each  day  at  3:00  p.m. 

Source:  U.  S.  Corps  of  Engineers  data  published  in  the 

Proceed  i  nr,s_  of  t  he_An:rua  1  _Meet  i_ngs  _of_  t die  I'pper 
Mi  ss  i  5,  s  i  ppj _ Rjver  Conserve t  ion  >  lor.::,  i  1  lee,  1  9u0-l  971 
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subs  taut  i  a  I  ,  avorag  i  ng  about  11,  ()■'!()  I  rom  i  *J  (i  (.  *  -  This  value  of  iishiiig 
indicates  the  reereatien.il  importance  of  t  h  i  ?;  pool  ami  the  entire  1  over 
stretch  of  the  river  as  a  recrent  ienai  resource. 

In  terms  of  impact  on  sport  fishing  the  hip, her  water  level  in  Pool  JO 
has  increased  the  spawning  areas  for  fish.  In  theory  this  offers  the 
potential  for  more  sport  fishing.  However,  the  potential  both  for  in¬ 
creased  commercial  and  sport  fishing  in  Pool  .10  may  he  partially  offset 
by  river  pollution  and  turbidity  from  barge  activity  in  it.  Also  in  re¬ 
cent  years  improper  dredge*  spoil  placement  has  reduced  the  acreage  of 
available  fish  habitat  in  Pool  .10,  and  sedimentation  has  also  hurt  fish 
habitat  —  particularly  in  areas  below  wing  dans.  Therefore,  Corps' 
operations  following  the  construction  of  Lock  and  Dam  9  have  had  both 
positive  and  negative  effects  cm  fish  (and  also  waterfowl)  habitat  in  the 
pool . 


As  the  water  levels  in  Pool  10  was  raised  hy  Corps'  operations, 
habitat  for  residential  and  migratory  wate.rbirds  was  initially  increased. 
As  with  fish  habitat,  improper  dredge  spoil  placement  in  recent  years  has 
also  reduced  waterfowl  habitat.  This  suggests  the  potential  for  greater 
bird  hunting  adjacent  to  Pool  10.  Some  measure  of  hunting  activity  ir,  the 
pool  is  shown  in  Table  that  notes  9,000  hunting  visits  to  Pool  10  in 
1963. 

Recreational  sites  along  the  perimeter  of  Tool  10  also  facilitate 


sightseeing,  picnicking,  hiking,  and  camping.  While  non-boating  visitors 
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to  those  sites  mi}*  lit  be  Lhere  win- 1  her  Corps'  oporat  ion.  (  xistn!  on  the 
Upper  Mississippi  or  not,  virtually  all  of  the  art ivi ties  at  tin  so  sites 
by  boaters  are  attributable  to  Corps'  activities.  in  addition,  visitors 
to  overlooks  at  looks  and  dams  are  a  direct  result  of  Corps'  operations. 

Cultural  imparts 

Conversations  with  the  State.  Archaeologists  for  Iowa  and  Wisconsin 
(Mc.Kus'ek  and  Freeman,  personal  eonmun  ic  alion;:)  revealed  limited  vvidirtcc 
of  cultural  impacts  on  sites  in  Pool  10  through  the  activities  of  the 
Corps  of  Engineers.  Difficulties  involved  in  identifying  archaeological 
sites  that  may  have  been  affected  by  Corps'  operations  are  discussed  in 
Appendix  B. 
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4.  ANY  ADYlI’r.i'.  rNYlKONN.PNTAI..  IXMICTS  N!i  I  Cl!  COl'!.<>  NO  1  UI!  A.VuINKii  AS  Till'. 
PUOJKCT  WAS  INI’Lr.YJ  NTNii 

NATUKAI,  SYS  TIT'S 

The1  unnvoidabl  e  effects  arc  a  rasu'r  primarily  of  the  construction  of 
the  wing  and  closing  dams  and  0am  No.  10.  Since  the  operation  and  main¬ 
tenance  activities  can  be  modified  they  will  not  he  included  in  this 
section . 

The  three  major  effects  are:  the  destruction  ot  terrestrial  habitat 
and  conversion  of  ;  mtic  habitats  as  a  result  of  the  increase  .in  water 

V 

level,  the  i eduction  in  the  flow  rates  of  portions  of  the  river,  and  the 
modification  of  th-  rate  and  the  locations  of  sedimentation. 

Pool  Raise 

The  fji.-.ation  of  the  pool  behind  the  dam  rcs.il  tod  in  the  di  struct  ion 
of  7,800  acres  of  terrestrial  habitat.  2,000  acres  developed  into  lake 
area,  the  remainder  became  slough  area. 

Kc de c tion  in  Plow  Rate s 

The  construction  of  Dam  No.  10  resulted  in  a  decrease  in  flow  rates 
in  that  portion  of  the  channel  Ln  which  the  navigation  pool  formed.  This 
reduction  in  rate  resulted  in  a  habitat  change  from  a  river-like  condition 
to  a  lake  environment.  Pish  populations,  especially  small  mouth  bass  and 
paddlefish  decreased  since  they  do  best  in  gravel  run  areas  of  tlie  river. 
The  placing  of  closing  dams  on  side  channels  reduced  flow  below  the  dam 
changing  the  water  quality  and  temperature  of  the  backwaters. 
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The  formation  of  the  wing  dams  created  a  scries  of  sediment  traps 
along  the  main  channel  and  produced  an  environment  which  will  continue  to 
fill  in  with  sediment  until  the  entire  area  behind  the  wing  dam  is  terres¬ 
trial.  The  reduction  in  f]ow  along  the  main  channel  increased  the  sediment 
load  deposited  in  the  channel  anu  developed  a  self-perpetuating  problem 
which  seems  to  require  continued  dredging.  The  broad  backwater  lakes  with 
little  or  no  flow  act  as  traps  for  the  finer  sediments  and  they  seem  to 
be  filling  in  with  silt  and  clay  deposits. 

I 

Indirect  P. f foe t s 

As  a  result  of  Lite  improvement  ir.  navigation  there  was  an  increase  in 
urban,  agricultural,  and  industrial  development.  This  resulted  in  increased 
sediments  load  caused  by  increasing  erosion,  and  the  destruction  of 
terrestrial  environment  by  construction  of  roads  and  buildings. 


a 
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Al.Ti'.i’N  \T  1  Vi.S  TO  Tin:  !’!; 
I- AC  FI.  IT  I  MS 


:nt  Oj’::!;ATio';s  a::d  h-\j::ti:na.*;ck  actj  vitj  f;s  ,p 


c:i!.\:;::i:L  mvi  xtkxanch 

Since  the  major  cent  inn  inf;  prop)  <-m  in  most  pools  is  concerned  with 
dri  d;;e  spoil,  alternative  methods  to  alleviate  present  conditions  arc 
needed.  Some  alternatives  include  the  following. 


Prod g  i  np.  Fr e  rp i e t i c y 

Dredge  whenever  the  channel  depth  ir.  reduced  by  a  fixed  amount,  such 
as  one  foot.  This  would  reduce  the  amount  of  spoil  produced  in  any  one. 
year,  but  it  would  not  reduce  the  accumulation  over  a  period  of  tine,  so 
the  total  spoil  deposited  would  remain  the  same.  This  would  increase  the 
cost  of  dredging  and  might  increase  the  environmental,  impact .  A  major 
problem  with  spoil  is  the.  tendency  to  erode  bach  into  the  river  rrcavse  it 
is  not  stabilized  with  vegetation.  Continual  deposition  of  .spoil  would 
tend  to  slow  up  recolonization  of  the  spoil  banks  and  increase  the. 
tendency  to  erode.  The  problem  of  resuspension  of  fine  particles  and 
toxic  substances  whirl)  have  settle  out  onto  the  bottom  would  be  increased 
by  more  frequent  dredging. 


Dredge  Spoil  Pis posal  Conferences 

Survey  the  proposed  dredging  areas  annually  with  representatives  from 
BSr&W  and  other  interested  groups,  to  determine  deposition  sites.  This  is 
being  done  at  present  and  it  must  be  continued  as  the  best  first  step  in 
solving  the  problem.  However  to  be  effective  the  initial  survey  of  bottom 
profile  and  the  determination  of  dredge  sites  must  be  carried  out  early 
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enough  to  allow  lor  effective  input  ft  >m  into  tv  Hod  groups.  The  Con¬ 
ference'  in  1973  bail  limited  value  sin-i-  specific  sites  bad  not  been 
developed  by  the  Conference  dale. 

Equ  i  pme 1 1 1:  I  mprovenent 

Lengthen  spoil  lines  and  increase  pimp  capacity  to  permit  deposition 
at  greater  distances  from  the  dredge.  Tt  would  be  necessary  to  modify 
Dredge  Thompson,  purchase  a  new  dredge  or  contract  for  the  dredging.  This 
would  increase  the  number  and  location  of  possible  spoil  sites  but  in  it¬ 
self  would  not  improve  the  present  situation. 

Removal  of  Spoil _ f  rom  Flop d p_l  a  i n 

Encourage  beneficial  uses  of  dredged  materials  by  communities  or 
industries  in  the  Mississippi  Valley.  The  DSFf.W  have  completed  a  recent 
survey  (Anonymous  1973)  which  suggests  that  there  is  a  market.  Water  worn 
sand  and  gravel  makes  the  best  aggregate  for  concrete  (ESDI,  1966).  The 
spoil  wiuld  have  to  be  deposited  at  collection  points  readily  accessible  to 
surface  transportation,  or  barges  for  hauling  from  the  primary  deposit  site 
would  be  required.  On  a  long  term  basis  this  plan  of  removal  from  the 
flood  plain  offers  the  greatest  environmental  benefit. 

Control  of  Sediment _ Depos  i  t  i o_n 

Add  new  structures  or  modify  existing  ones  to  control  deposition  of 
bed  load  in  the  channel  at  locations  with  ready  access  to  markets  for  the 
spoil.  The  present  areas  of  maximum  deposition  are  determined  by  current 
pattern,  the  sediment  load  of  tributaries,  and  existing  wing  dams.  Current 
patterns  and  wing  dams  could  he  modified  for  the  spec  i  fie  purpose  of 
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ront  rol  inj-  i  1'.  i  mi.  Thin  is  j>  i  rt  i  cn  1  :i  rl  y  t  imc  j  :i  1  i.  Sower  1/d  .  >  J 
tlio  i  u  hi  1  where  [he  dam  i:i  tilt:  primary  control  stru  "turn  o!  •.•.ter  h  vvl  i  e  i‘ 
navi  gat  ion,  ;md  the  win;',  d.;.  have  I  iu.le  posi‘  1  vo  i-inet  io... 

Annual  hr-'th  >  Spoil  \  1  l\a  '.  i 

hr  os  i  on  Coot  ro  I. 

Krosion  of  the  uplands  result  in  1.1k-*  majority  of  sod  in:-.  •.  t  that  is 
deposited  in  the  channel.  Soil  consorvat.  i<>  a  practice  in  file  ngr ire  1  turn  1 
areas  and  in  urban  construction  sites  could  reduo  the  sediment  lead. 

Spoil  Stabilizat  ion 

-  ~  * 

Stribil  i  no  tin  spoil  h.niks  to  prevent  movement  hack  into  the  chant  el  . 

The  primary  problem  in  revise  tat  i  on  of  lIk  spoil  hanks  see;:',  to  he  Ik’ 
time  of  dredging.  The  tw  >  primary  species,  which  colonize  nr.d  stahil  ize 
islands  are  willow  and  col  t  onwood.  Wi  I  low  spreads  hv  underground  sprouts 
and  could  spread  into  the  spoil  hanks  if  ter  depos  i  t  Ion.  How-  ver  t  he  >:  i  1  - 
lows  require  continuously  saturated  soil  and  the  dry,  arid  conditions  of 
the  dredge  spoil  banks  prevent  their  growth.  Cot  to. .woods,  which  ;n\  drought 
resistant, are  spread  primarily  by  seed  which  is  released  in  hay.  Tin's  is 
ideal  for  invasion  of  natural  islands  formed  hv  receding  i 1 ood water  which, 
occur  at;  the  time  of  seed  dispersal,  but  no  seed  is  available  when  tin 
dredge  spoil  hanks  are  formed.  As  a  result  erosion  can  occur  throughout 
the  summer,  fall,  and  during  the  spring  floods  bof.-rc  reed  will  ho  pro¬ 
duced.  Work  needs  to  he  done  to  circumvent  this  piokhai.  An  additional 
problem  results  from  the  disposal  of  spoil  in  closed  canopy  woodlands. 

While  many  of  the  mature  trees  can  withstand  partial  burial,  the  understory 
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With  I  Ik-  expansion  of  tin-  Corps  responsibility  f  r  <  • 
total  river  t-av  Lronmcnt  ,  dredging,  Lo  imp  rove  habitat  out 
should  he  cons  idered.  The?  opening,  or  deepen  i  ng  of  .side 
ospee  i  a.l  ly  in  the  lover  of  the  poof,  could  improve  .lar 
and  game  habitat.  Backwater  dredging,  to  deepen  exist  it:}; 
could  also  h>e  carried  out.  This  was  done  jo -l  bel.-w  hr  - 
Out ronberg  in  the  process  of  con::  l  rue  tine,  Lh»  flood  >•:.:]  1 

DAM  OPIRATIOW 

As  discussed  in  section  3,  the  fonr.it  ion  or  fool  Hi 
all  the  otlier  pools  In  the  St,.  Paul  IHst  t  ict  is  is  let  ion 
of  the  rsrsh  lr.hi  tat.  i  he  ex  fen  si  ~u  of  t  he  ;  ■  r.  !  i  to  wit 
the  dam  causes  any  f luxation  in  levil  to  haw  drastic  in 
vegetation,  fish,  end  gome.  Tim  redact  ion  of  d  r.v.-.\lov  to 
was  a  positive  step  to  relievo  this  pnalem  but  the  puss 
dneing  the  dravdov;  to  zero,  as  is  do-  c  in  Pool  7,  and  al 
the  Rock  Island  District,  should  he  considered. 

An  alternate  approach  would  he  to  bring  the  eperati 
conformity  with  the  rest  of  the  St.  Paul  District  by  mi i 
control  at  the  hinge  point.  This  would  have  a  similar  e 
drawdown  since  it  would  prevent  the  present  program  oT  s 
of  the  hinge  point  area  during  rising  and  I  ailing  stages 
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Annonyniiu::-: ,  1973.  I’ppor  Mi  ;-;s  i  i  pj>  i  Uivor  Urodgo. 

Spoil  Sm  voy  (Hono I  i  o  I  1  I  lT.>:os).  liSl'f.',1 .  KS  .  Mj»]  s .  Aron  Offico. 
Mimoo  Ropori  . 
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to  npi'iMU1  aiul  maintain  lie  nip.-JiHil  channe  1  in  tin-  St.  Paul  District  . 
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Lh’  I  ow . 

Corp.s '  Opi *r:>  t  i  ons 

Table  (>-)  itlcnl !  i  ir;  the  t:\  ■_)  nr  )  i »  ■  oi  «!•  i  din  o'.  Is  i  1  its  assoc  5  a  led 
with  lock  aid  (him  o;vral  i  cn  and  dr.p'rp  ,•  ,o:is.  The..'  inc  ir.de  cmpli  v 
mo  n  t  in  lock  and  dam  and  d  rod",  i  up  op,  r.u  ions,  i  i  i.t  i.  nance  of  rclat  ively 
controlled  water  Uvcls  in  oncli  pee  I  ,  and  the  pi  cm  nee  of  a  navipablo 
nine— fool  channel  in  the  St.  1'aul  l»i  strict  .  About  150  people  ate-  involved 
with  lock  and  dam  operations  in  the  dial  riot  ana  about  75  with  d redpi r-p 
operations;  thus  about  ?._’5  poop  I  c  dc  r  i  ve  .join,  and  income  directly  from 
Corps'  operations.  The  annual  direct  cost  to  taxpayers  for  lock  and  dam 
opcr.it  ions  (P.Y.  1970)  is  $2,f>0|,()00  and  for  diver, inp  operations  is 
$1,200,000.  Specific,  environmental  costs  of  the  controlled  water  levels 
in  the  pools  and  the  nine- foot  channel  in  the  St.  Paul  District  are  an 
increase  in  sedimentation  behind  dams  and  winy,  dams,  and  a  reduction  in 
fish  and  waterfowl  habitat  due  to  improper  d redye  spoil  placement. 
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industrial  Activit  us 

As  summarized  in  Table  8,  the  major  direct  impacts  of  Corps' 
operations  on  industrial  activities  arc  for  barge  operations,  commercial 
dock  operations,  and  commercial  fishing.  Table  8  notes  that  there  are 
employment  implications  for  each  of  these  three  activities  but  these  bene¬ 
fits  must  be  balanced  against  accompanying  increases  in  sedimentation, 
turbidity,  and  possibly  other  pollution  in  the  river. 

Of  special  importance  in  the  current  energy  crisis  are  the  answers 
to  two  questions  that  relate  to  barge  transportation:  How  effective  is 
barge  transportation  relative  to  other  modes  of  transportation  with  re¬ 
spect  to: 

1.  Energy  usage? 

2.  Air  pollution? 

Because  the  answers  have  major  resource  allocation  implications  for  the 
Upper  Mississippi  River,  these  two  questions  are  analyzed  below  in  some 
detail.  In  addition  savings  in  transportation  costs  due  to  barge  movements 
are  discussed. 

Barge  Transportation  and  Energy  Usage.  Effective  energy  utiliza¬ 
tion  is  particularly  important  due  to  the  present  (and  probably  continuing) 
energy  crisis.  It  also  affects  air  pollution  which  relates  directly  to 
transportation  energy  consumption. 

At  present  transportation  utilizes  about  25  percent  of  the  total 
U.S.  energy  budget  for  motive  power  alone.  This  usage  has  been  increasing 
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at  an  average  annual  rate  of  about  4  percent  per  year. 

In  comparing  the  efficiency  of  energy  utilization  between  various 
transportation  modes  the  term  "energy  intensiveness"  is  commonly  used. 

Energy  intensiveness  is  defined  as  the  amount  of  energy  (in  BTU's)  needed 
to  deliver  one  ton-mile  of  freight.  The  following  table  compares  the 
energy  intensiveness  of  various  modes  of  freight  transportation  (Mooz,  1973): 


Freight 

Energy  Intensiveness 

Ratios  of  E.I 

Waterways 

(BTU1 s/ ton-mile) 

500 

1 

Rail 

750 

1.5 

Pipeline 

1,850 

3.7 

Truck 

2,400 

4.8 

Air  Cargo 

63,000 

126 

It  is  apparent  from  this  table  that  motive  energy  is  utilized  more 
efficiently  in  water  transportation  than  through  any  other  mode  of  freight 
transportation.  Therefore  under  conditions  of  restricted  petroleum  energy 
availability  the  use  of  barging  wherever  feasible  should  be  encouraged. 
Indeed,  an  increased  use  of  the  Upper  Mississippi  and  its  tributaries  is 
likely.  Influencing  this  will  be  increased  shipments  of  grain  out  of  the. 

St.  Paul  District  and  increased  imports  of  coal  and  petroleum  products  into 
the  region.  Exports  of  grain  to  other  countries  and  shipments  to  other 
parts  of  the  U.S.  arc  expected  to  increase.  Energy  demands  in  the  Upper 
Midwest  are  also  expected  to  rise.  In  addition  freight  which  is  now  only 
marginally  involved  in  barging  may  shift,  from  other  forms  of  transportation 
to  the  less  energy-intensive  forms.  This  shift  may  also  he  expected  to  chang 
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existing  concepts  oi  the  kinds  of  freight  suitable  for  barging  with  consequent 
impact  on  storage  facilities.  In  many  cases  economic  trade-offs  may  exist 
between  the  mode  of  transportation  and  the  size  of  inventories  considered 
to  be  suitable.  If  the  costs  energy  rise  sufficiently,  increased  capital 
necessitated  by  use  of  the  slower-moving  barge  transportation  and  tied  up  in 
inventory  and  in  storage  space  may  be  justified.  If  this  occurs,  other 
kinds  of  cargoes  presently  shipped  by  rail  or  truck  or  pipeline  may  be 
diverted  to  barge. 

In  addition  to  energy  conservation,  the  importance  of  the  Upper 

% 

Mississippi  as  a  transportation  artery  is  shown  by  the  burden  which  would 
be  placed  on  the  rail  system  (as  the  major  alternative  transportation  mode 
used  to  move  heavy,  high-bulk  commodities)  in  the  absence  of  barge  traffic 
on  the  river.  In  1972  an  estimated  16,361,174  tons  of  various  commodities 
were  received  and  shipped  from  the  St.  Faul  District.  Under  the  simplify¬ 
ing  assumption  that  the  average  box  or  hopper  car  carries  50  tons,  this 
amounts  to  the  equivalent  of  327,223  railroad  cars  or  some  3,272  trains 
of  100  cars  each  or  approximately  nine  trains  each  day  of  the  year. 

Barge  Transportation  and  Air  Pollution.  Barge  transportation  also 
results  in  less  air  pollution  per  ton-mile  than  either  rail  or  truck  modes. 
Diesel  engines  are  the  most  common  power  plants  used  by  both  tugboats  and 
railroads.  A  large  percentage  of  over-the-highwav  trucks  use  diesel,  engines 
as  well.  The  diesel  engine  is  slightly  more  efficient  than  the  gasoline 
engine  due  to  its  higher  compression  ratio.  Tims,  less  energy  is  used  to 
move  one  ton  of  freight  over  one  mile  by  diesel  than  by  gasoline  engines. 
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Among  users  of  diesel  engines,  barging  is  more  efficient  than  either  rail  or 
truck,  as  we  have  seen.  Consequently  a  smaller  amount  of  fuel  is  required 
to  move  freight.  With  less  fuel  used,  air  pollution  is  reduced. 

The  amount  of  air  pollution  caused  by  either  diesel  fuel  or  gasoline 
varies  substantially  only  in  the  type  of  air  pollution.  The  following 
table  illustrates  these  pollution  effects  (U.S.P.H.S.,  1968): 

_ Emission  Fac. tor _ 

Pound/1 ,000  '  ‘  Pound’s  A,  000 


Type  of  Emission 

gallons  diesel  fuel 

gallons  g: 

Aldehydes  (HCHO) 

10 

A 

Carbon  monoxide 

60 

2300 

Hydrocarbons  (0) 

136 

200 

Oxides  of  Nitrogen  (N0^) 

222 

113 

Oxides  of  Sulfur  (SO2) 

A0 

9 

Organic  Acids  (acetic) 

31 

A 

Particulates 

110 

12 

Based  upon  the  energy  intensiveness  ratios  shown  earlier,  a  diesel 
train  will  produce  1.5  times  as  much  air  pollution  and  a  diesel  truck  A. 8 
times  as  much  air  pollution  per-ton-milc  as  a  tug  and  barges.  In  any  event, 
no  matter  which  kind  of  pollutant  is  of  concern  in  a  particular  case,  the 
efficiency  of  barging  compared  with  other  nodes  of  freight  transportation 
will  result  In  reduced  air  emissions  per  ton-mile. 

Barge  Transportation  and  Cost  Savings.  A  further  benefit  which  can 
be  attributed  to  the  maintenance  of  navigation  on  the  t'ppor  Mississippi  is 


122 


in  the  savings  in  tr.msp.  .  i on  coats,  particularly  for  bulk,  commodities. 
Estimates  of  these  savings  have  been  made.  One  of  these  estimates  the 
savings  over  the  other  various  least  cost  alternatives  of  between  4.0  and 
5.4  mills  per  ton-mile  (UMKCBS,  1970).  It  is  generally  recognized  that 
bulk  commodities,  particularly  those  having  low  value- to-weight  ratios,  are 
appropriate  for  barge  transport.  Coal,  petroleum,  and  grain  that  have  these 
characteristics  are  examples  of  such  commodities  that:  originate,  terminate, 
or  move  through  the  St.  Paul  District  pools  on  river  barges. 

Recreational  Acti v i t i es 

Table  8.  identifies  the  variety  of  recreational  activities  —  from 
boating  and  sport  fishing  to  sightseeing  and  camping  —  that  may  be  helped 
or  hindered  by  Corps'  operations.  Ideally  it  would  be  desirable  to  place 
dollar  values  on  each  of  the  benefits  and  costs  to  the  recreational 
activities  cited  in  Table  8  to  weigh  against  the  benefits  of  barge  trans¬ 
portation  made  possible  by  maintaining  the  nine-foot  channel.  Unfortunately 
both  conceptual  problems  and  lack  of  precise  data  preclude  such  an  analysis. 
The  nature  of  these  limitations  can  be  understood  by  (1)  looking  initially 
at  a  theoretical  approach  for  measuring  the  benefits  and  costs  of  recrea¬ 
tional  activities  and  (2)  applying  some  of  these  ideas  to  the  measurement 
of  only  one  aspect  of  all  recreational  activities  —  sport  fishing. 

Benefits  and  Costs  of  Recreational  Activities.  Theoretical  frame¬ 
works  exist  to  perform  a  benefit-cost  analysis  of  a  recreation  or  tourism 
activity.  One  example  is  a  study  prepared  for  the  U.S,  Economic  Develop¬ 
ment  Administration  (Arthur  D.  Little,  Inc.,  1967).  Unfortunately  even 
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this  example  closes  with  a  "hypothetical  benefit-cost  analysis  of  an  imagi¬ 
nary  recreation/tourism  project"  that  completely  neglects  the  difficulty  of 
collecting  the  appropriate  data. 

Applying  even  this  theoretical  framework  to  the  nine-foot  channel 
project  presents  both  conceptual  and  data  collection  problems.  For  ex¬ 
ample,  continuing  to  operate  and  maintain  the  nine-foot  channel  may  hurt 
sport  fishing  because  of  the  reduction  in  fish  habitat.  This  means  that 
the  total  value  of  sport  fishing  in  the  river  should  not  be  considered  in 
the  analysis.  Rather,  only  the  incremental  increase  or  decrease  in  sport 
fishing  attributable  to  present  Corps'  operations  (not  due  to  the  initial 
lock  and  dam  construction)  should  be  weighed  against  those  operations;  no 
estimates  are  presently  available  to  assess  the  effect  of  current  Corps' 
operations  on  fish  and  wildlife. 

This  raises  a  second  difficulty:  How  does  one  measure  the  total 
value  of  sport  fishing  on  the  river  in  order  to  start  to  measure  the.  in¬ 
cremental  portion  attributable  to  Corps'  operations?  For  sporL  fishing 
various  measures  have  been  identified,  each  having  its  own  drawbacks 
(Clawson  and  Knetsch,  1966);  gross  expenditures  by  the  fishermen,  market 
value  of  fish  caught,  cost  of  providing  the  fishing  opportunity,  the 
market  value  as  determined  by  comparable  privately  owned  recreation  areas, 
and  the  direct  interview  method  —  asking  fishermen  what  hypothetical 
price  they  would  be  willing  to  pay  if  they  were  to  be  charged  a  fee  to  fish. 

If  some  average  price  per  fisherman  or  trip  were  available,  it  still 
would  be  possible  to  assess  the  total  value  of  sport  fishing  in  the  study 
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area  only  if  estimates  of  the  number  of  sport  fishermen  or  number  of  sport 
fishing  trips  were  available.  In  the  St.  Paul  District  these  estimates  are 
available  through  sport  fishery  surveys  for  only  three  pools:  Poal  4, 

Pool  5,  and  Pool  7.  The  most  recent  data  available  for  these  pools  are 
for  the  1967-68  year  (Wright,  1970):  comparable  data  for  1972-73  have 
been  collected  but  are  not  expected  to  be  published  in  report  form  until 
about  December,  1973. 

Valuing  Sport  Pishing  in  the  Study  Area.  A  variety  of  studies  have 
been  done  on  recreation  and  tourism  in  Minnesota  and  the  Upper  Midwest  dur¬ 
ing  the  past  decade  (North  Star  Research  Institutue,  1966;  Midwest  Research 
Institutue,  1968;  Pennington,  et  al.,  1969).  For  purposes  of  analyzing 
sport  fishing  and  other  recreational  activities  on  the  Upper  Mississippi 
River,  however,  they  have  a  serious  disadvantage;  these  studies  are 
generally  limited  to  recreationers  who  have  at  least  one  overnight  stay 
away  from  home.  In  the  case  of  the  St.  Paul  District,  with  the  exception 
of  campers  and  boaters  on  large  pleasure  craft  with  bunks , virtually  all 
river  users  are  not  away  from  home  overnight  and  are  omitted  from  such 
studies. 


a15ased  on  data  reported  in  the  "1965  National  Survey  of  I'ishing  and 
Hunting"  that  the  average  daily  expenditure  for  freshwater  sport 
fishing  was  $4.98  per  day. 
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bjjased  on  data  in  Supplement  No.  1  (1964)  to  Senate  Document  97  that 
provides  a  range  of  unit  values  of  $0.80  to  $1.50  a  recreation  day 
for  evaluating  freshwater  fishing  aspects  of  water  resource  projects. 

Thus  the  sum  of  the  values  of  sport  fishing  given  above  for  these  three 
pools  varies  from  about  $0.4  million  to  $1.4  million  depending  upon  the 
valuation  of  a  fishing  trip.  Assuming  one  of  these  values  were,  usable, 
the  researcher  is  still  left  with  the  task  of  determining  the  portion 

(either  as  a  benefit  or  cost)  of  Corps'  operations.  With  the  limited 

% 

funds  available  for  the  present  research  and  the  limited  existing  data, 
detailed  analysis  is  beyond  the  scope  oi  the  present  study. 

Similar  problems  ere  present  in  evaluating  the  other  recreational 
activities  in  the  study  area. 

Cultural  Sites 

No  attempt  has  been  made  in  the  present  study  to  place  dollar  values 
on  archaeological,  historical,  or  cultural  sites  damaged  or  enhanced  by 
Corps'  operations.  Rather,  such  sites  have  merely  been  identified,  where 
existing  data  permit.  However  this  does  not  suggest  that  there  is  no  loss, 
there  is  an  incalcuable  loss  with  distraction  of  irrepl acahl c  sites. 

The  present  uses  of  the  Upper  Mississippi  River  based  on  the  prior¬ 
ities  of  the  Corps  responsibilities  in  the  past  is  heavily  oriented  to 
navigation,  with  other  uses  permitted  as  long  as  they  did  not  hinder  the 
primary  position  of  navigation. 
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As  pointed  out  in  t ho  Main  Report  of  the  Upper  Mississippi  River 
Comprehensive  lias  in  Study  the  region  of  the  Upper  Mississippi  River  in¬ 
cluding  Pool  .10  is  ranked  as  the  second  in  the  priority  listing  of 
problem  areas  in  the  basin  in  the  period  up  to  1980.  The  problem  areas 
are  in  water  quality,  recreation  and  commercial  navigation  improvements, 
flood  and  sediment  damage  and  environment  preservation.  This  diversity 
of  problem  areas  indicates  that  single  purpose  planning  is  no  longer  a 
valid  approach  to  long  term  productivity  of  an  area.  With  increasing 
demand  for  water  related  recreation  it  becomes  increasingly  important  to 
retain  optimum  quality  of  the  natural  setting  in  regions  like  Pool  10 
where  urban  and  industrial  disturbances  have  been  limited.  The  IIMRCBS 
report  located  four  aesthet ic/cultural  nodes  in  pool  10,  these  are 
areas  where  natural  and  cultural  resources  cluster,  and  indicated  that 
they  were  areas  worthy  of  preservation  and  enchancement .  This  is  the 
greatest  number  of  aesthet ic/cultural  nodes  in  an  individual  pool  in  the 
St.  Paul  District. 

In  planning  short  term  operations  and  maintenance,  it  must  be  re¬ 
cognized  that  sedimentation,  cannnli zat ion,  and  disturbance  of  natural 
sites  produces  irreversible  cbany.es  which  effect  long  term  productivity. 

For  rout  inued  long  productivity  and  increased  stability  of  the 
resources  future  opera! ions  and  maintenance  carred  out  in  the  9  foot 
channel  project  in  Pool  10  must  optimize  and  enhance  all  favorable  factor 
This  will  require  nod  i  f  i  cat  ions  of  the  present  program  which  is  ’primarily 

;  well  within  the  scope  of  the  Corps  of 


navigation  oriented,  but 


cm: 
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Engineers  Environmental  Policy,  issued  in  June  1970,  which  indicated  a 
commitment  to  balance  the  nation's  developmental  and  environmental  needs. 


128 


REFERENCES 


Arthur  D.  Little,  Inc.  1967.  Tourism  and  recreation:  a  state-of-the- 

art  study.  Washington:  U.S.  Economic  Development  Administration 
of  the  U.S.  Department  of  Commerce,  Chapter  8. 

Clawson,  Marion  and  Jack  L.  Knetscli,  1966.  Economics  of  outdoor  recreation 
Washington:  Resources  for  the  Future,  Inc.,  Chapters  5  and  8. 

Midwest  Research  Institute,  1968.  The  who,  how  much,  what  and  where  of 

tourism  of  Minnesota.  St.  Paul:  Minnesota  State  Planning  Agency. 

Mooz,  William  E.,  1973.  Energy  in  the  transportation  sector.  Santa  Monica, 
California:  Rand  Corporation  Report.  P  -  4974. 

North  Star  Research  Institute,  1966.  Developing  and  financing  private 
outdoor  recreation  in  the  Upper  Midwest.  Minneapolis:  Upper 
Midwest  Research  and  Development  Council. 

Upper  Mississippi  River  Comprehensive  Basin  Study,  1970.  Appendix  J, 
page  90. 

Pennington,  Allan  L.,  Ivan  Ross,  and  William  Rudelius,  1969.  Minnesota 
tourism  '68:  a  market  analysis.  St.  Paul:  Minnesota  State 
Planning  Agency.  1969. 

U.  S.  Public  Health  Service,  1968.  Compilation  of  air  pollutant  and 

emission  factors  (pages  50  and  52).  U.  S.  Department  of  HealLh, 
Education  and  Welfare. 

Wright,  Kenneth  J.,  1970.  The  1967-68  sport  fishing  survey  of  the  Upper 
Mississippi  River.  La  Crosse,  Wisconsin:  Upper  Mississippi 
River  Conservation  Committee. 


129 


7.  IRREVERSIBLE  COM! IMF. NTS  OK  RESOURCES  WHICH  HAVE  BEEN  INVOLVED  IN  THE 
PROJECT  SINCE  IT  WAS  IMPLEMENTED 

RESOURCES  LOST,  INCLUDING  LAND  USE  CHANCES 

The  land,  materials  and  labor  used  in  the  direct  construction  of  the 
Corps'  facilities  in  Pool  10.  This  includes  extensive  quarrying  in  the 
area  for  construction  of  the  wing  dams,  and  closing  dams. 

The  labor  and  equipment  necessary  tor  maintenance  of  both  the  lock 
and  dam,  and  for  continued  dredging  of  the  channel. 

The  conversion  of  7,300  acres  of  terrestrial  wdodland  and  cropland 
into  aquatic  habitat,  converting  agricultural  land  to  land  primarily  used 
in  recreation.  The  modification  of  36.1  miles  of  river  by  manipulation 
for  navigation  interests;  including  maintaining  water  levels,  decreasing 
fluctuation  of  the  upper  regions  of  the  poois,  and  decreasing  species 
diversity. 
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8.  RECOMMENDATIONS 

DREDGE  SPOIL 

The  continued  maintenance  of  a  nine  foot  navigation  channel  will 
require  continued  dredging  to  maintain  minimum  depth  in  all  areas  of  the 
channel.  The  following  actions  are  recommended  to  alleviate  the  diverse 
problems  arising  from  dredging. 

1)  Watershed  Stabl  1  izat ion 

Support  and  promote  action  on  a  local  or  state  level  to  encourage  or 
require  soil  conservation  and  stabilization  practices  on  all  watersheds 
which  drain  into  impounded  rivers  or  streams.  As  long  as  erosion  continues 
dredging  will  continue  to  be  a  treatment  rather  than  a  solution  to  the 
problem. 


2)  Dredge  Spoil  P  I ncomont _ PI  aim  i ng 

Continue  and  increase  tiic  coordination  between  the  dredge  operator  and 
the  project  planner  and  the  BSI'.nW  personnel  and  other  it.- crested  groups 
along  the  river.  Until  more  efficient  means  of  disposal  are  developed, 
cooperation  between  the  Corps  and  the.  environmental  interests  can  mitigate 
future  damage. 


3)  Stab;  l_i  r.n  t  i  on  o  f  too  ij  Banks 

Conduct  studies  on  natural  stabilization  of  spoil  banks,  to  develop 
methods  of  encouraging  natural  revegetation,  and  efficiently  planting 
stabilizing  vegetation.  This  would  retard  rodopos i t ion  of  spoil  into  the 
river  during  high  water  and  improve  the  nest: hot  ir  effect,  and  rocroutlon.il 
potential  of  spoil  sites. 
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A)  Disposal  of  Spoil  Material  Outside  of  Floodplain?; 

All  the  above  are  either  long  term  projects  (No.  1)  or  short  term 
stop  gaps  (No.  2,3).  The  only  efficient  technique  seems  to  be  the  removal 
of  materials  from  the  floodplain.  We  recommend  an  expansion  of  the  1973 
survey  by  the  BS&W  to  locate  markets  for  the  spoil  in  the  vicinity  of 
each  pool,  and  further  studies  to  develop  efficient  techniques  for 
transporting  dredge  spoil  to  shipping  locations. 

5)  Improvement  Pi. edging 

In  response  to  the  expanded  role  of  the  Corps  to  total  environmental 

% 

interests,  rather  than  just  navigation,  begin  a  program  of  improvement 
dredging  in  Tool  10  to  enhance  recreational  usage  and  expand  accers  to 
fishing  areas.  A  possible  starting  list  would  include:  (Master  Plan 
for  Resource  Management  -  Tart  XII  -  Pool  10). 


Approximate 

mi  1  e. _  Crawford  County 

646  Gordon's  Bay  -  Dredging  to  open  a  channel  into  Gordon's 

Bay . 

642  Upper  end  of  the  Ambro  Slough  -  Removal  of  rock  fill 

(about  50  ft)  and  dredging. 

636  Sun fish  Lake  -  There  is  need  for  dredging  of  a  channel 

to  deepen  the  entrances  .into  Sun  fish  Lake. 

633  McGregor  Lake  -  The  existing  channel  into  this  lake 

needs  deepening  so  as  to  provide  access  for  hunting  and 
fishing. 
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616  Ott's  Lake  -  Deepen  channel  for  a  distance  of  150  yards  to 

Stateline  Slough. 

These  projects  would  provide  additional  or  improved  access  to  the  main 
channel  and  the  work  would  consist  of  dredging  new  openings,  enlarging 
and  deepening  existing  channels  and  removing  old  closing  dams. 

DAM  OPERATION 

Elimination  of  Drawdown  in  Tool  10 
Since  the  topography  of  Pool  10  is  unique  in  the  St.  Paul  District, 
and  since  fluctuations  in  water  level  are  particularly  damaging  to  aquatic 
marsh  vegetation,  fish  and  wildlife,  and  since  this  habitat  extends  to  just 
above  Dam  10  we  recommend  that  serious  study  be  given  to  the  feasibility  of 
reducing  the  drawdown  to  zero.  This  limitation  is  present  in  Pool  7  and  in 
several  pools  in  the  Rock  Island  District.  If  it  can  be  done  without 
jeopardizing  navigation  interest,  it  would  definitely  improve  the  aquatic 
habitat  in  Pool  10. 

Mod  i  f  i  ca  t  i  on  c  f_  Op  era  t  i  on  _P  1  a  n 

A  possible  alternate  approach  would  be  to  redesign  the  operating 
plan  of  Pool  10  and  bring  it  into  conformity  with  the  other  Pools  in  the 
St.  Paul  District.  The  shifting  of  the  primary  control  point  to  Clayton 
and  the  resulting  stabilization  of  the  water  level  in  the  Clayton  - 
Bagley  -  Fronchtown  lake  region  which  would  result  should  do  much  to 
mitigate  the  problem  of  water  fluctuation. 

COMPILATION  AND  PUBLICATION  OF  FIELD  STUDIES 

The  initial  impression  from  the  literature  is  that  little  work  has 


133 


been  clone  on  the  Upper  Mississippi  River.  Investigation  reveals  a  mass  of 
investigations  and  reports  in  mimeograph  form  that:  have  been  circulated 
within  agencies  but  are  not  readily  available  to  the  scientific  community. 
We  recommend  that  the  Corps  of  Engineers  in  cooperation  with  the  BSF&W 
compile  this  information  into  a  data  bank  and  develop  procedures  to  either 
publish  it  or  make  it  available,  with  proper  safeguards  for  recognition  of 
the  origin  of  the  work,  to  interested  and  qualified  researchers.  This 
present  study  and  the  bibliography  by  Helm  and  Boland  (1972)  are  important 
first  steps,  but  further  utilization  and  coordination  of  this  data  must  be 
encouraged . 
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GLOSSARY 

snerobic  the  lack  of  oxygen  in  a  particular  environmental  setting. 

benthic  the  bottom  region  in  a  body  of  water  which  is  too  deep  for 

rooted  green  plant  growth  because  of  lack  of  light 
penetration. 

cfs  cubic  feet  per  second-velocity  of  water  flow. 

humus  the  surface  layer  of  soil  combining  partially  decomposed 

organic  matter  and  mineral  particles. 

littoral  the  bottom  zone  in  a  body  of  water  which  is  shallow  enough 

to  receive  sufficient  light  to  allow  green  rooted  plants  to 
survive . 

mesic  a  type  of  vegetation  which  develops  under  ideal  moisture 

conditions. 

plankton  microscopic,  free-floating  plants  and  animals  drifting  in 

the  water. 

podzolic  grey-brown  acid  soil  developing  under  oak  forest.  A  result  of 

leaching  by  water  which  removes  soluble  minerals. 

Thermo?line  a  layer  in  a  body  of  water  where  the  temperature  during  the 
summer  drops  rapidly  (more  than  1  C  per  meter). 

till  rock,  snnd,  and  gravel  deposited  by  the  melting  of  glacier 

ice. 

weathering  the  long  term  geologic  process  resulting  from  the  erosion  of 
the  landscape. 
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NATURAL  SYSTEMS 

Three  transects  across  the  valley  from  the  terrace  on  the  east  to 
the  terrace  on  the  west  were  laid  out.  Transect  A-A'  is  located  at  the 
upstream  end  of  Pool  10  starting  at  the  pole  at  end  of  the  tower  guide  wall, 
the  permanent  location  point,  and  running  at  an  angle  of  310°  for  1.87  miles 
to  the  Milwaukee  Road  tracks  on  the  west  side  of  the  valley.  (Figures  20,21) 

Transect  B-B'  is  located  at  the  primary  control  point  at  Clayton, 

Iowa.  The  government  light  at  mile  624.6  is  the  permanent  location  point 
and  the  transect  runs  at  an  angle  of  55.5°  for  1.67  miles  to  the  C.  B.  &  Q. 

R.  R.  on  the  east  bank  of  the  river.  (Figures  20,  22) 

Transect  C-C'  is  located  just  above  Lock  and  Dam  No.  10.  The  permanent 
location  point  is  the  light  tower  at  the  end  of  the  upper  guide  wall  and 
transect  runs  at  an  angle  of  57.5°  for  1.33  miles  to  the  C.  B.  &  Q.  R.  R.  on 
the  east  bank  of  the  river.  (Figures  20,23) 

In  addition  two  special  transects  will  be  sampled  to  evaluate  the 
effect  of  the  Wisconsin  River  on  the  Pool  10.  (Figures  20,  24) 
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Transect  Z-Z'will  cross  the  Wisconsin  River  approximately  100  yds. 
upstream  of  the  C.  B.  &  Q.  R.  R.  for  a  distance  of  .27  miles.  Initial 
sampling  indicated  that  no  disccrnable  effect  was  apparent  with  the  present 
level  of  investigation,  so  sampling  along  the  transect  was  terminated. 

Transect  Y-Y'will  cross  the  Mississippi  just  above  the  confluence  of 
the  Wisconsin  River.  The  permanent  location  pc int  is  the  government  light 
north  of  the  Wisconsin  River;  the  transect  runs  at  an  angle  of  73°  a 
distance  of  1.75  miles  to  the  C.  B.  &  Q.  R.  R.  on  the  east  bank  of  the  river. 

Water  temperature,  turbidity,  oxygen,  orthophosphate,  nitrate,  nitrite 
and  benthic  inver tibrates  was  sampled  twice  between  the  end  of  flooding  and 
the  fall.  The  aquatic  macrophytes  and  the  terrestrial  vegetation  will  be 
sampled  along  the  four  transects. 

The  plankton  was  sampled  in  August  at  Prairie  du  Ch:e.n  to  compare 
present  populations  with  the  data  recorded  by  Caltsoff  in  1924. 

METHODS 

In  the  aquatic  sampling  the  following  methods  was  used: 

1)  Water  samples  will  be  obtained  with  a  1  liter  Kenmerer  bottle. 

2)  Oxygen  and  water  temperature  will  be  sampled  using  a  YSI  oxygen 
probe  Model  51A. 

3)  Turbidity  will  be  sampled  using  a  Hach  Model  2100  Tubidimcter. 

4)  Orthophosphate  and  nitrate-nitrite  will  be  sampled  using  the  Hach 


Model  DR-EL. 


5)  Benthic  invertebrates  will  be  sampled  using  a  F.chman  dredge. 

The  mapping  was  carried  out  using  a  Brunton  compass,  Sunto  inclinometer, 
surveyors  chain,  range  finders,  and  a  Herters  Fish  Finder  model  125D  for 
depth  measurements. 


Vegetation  Sampling 

The  campling  of  terrestrial  and  rooted  aquatic  vegetation  in  this 
project  is  complicated  by  several  factors.  The  diversity  of  the  stand 
types,  their  variable  size  and  the  repetitive  nature  of  the  stands  due  to 
the  complexity  of  the  bottomlands.  The  broad  geograihiic  scale  and  the  time 
limitations  indicate  the  need  for  rapid  survey  methods,  and  yet  the 
permanent  transects  dictate  the  importance  of  good  base,  line  description 
of  the  communities. 

The  initial  measurements  in  all  cases  will  be.  the  intercept  of  the 
vegetational  zones  along  the  transect.  The  beginning  and  end  of  each  zone 
will  be  recorded  for  use  in  mapping  zonal  types.  Following  this  the 
individual  types  will  be  sampled,  generally  at  right  angles  to  the  main 
transect. 

The  herbaceous  terrestrial  plants  will  be  sampled  in  10,  1/2  by  2 
meter  quadrats,  the  long  axis  running  parallel  to  the  river.  Only  the 
presence  of  species  will  bo  recorded  in  each  quadrat  to  calculate  frequency. 
No  species  counts  will  be  made. 

Shrub  and  woody  seedlings  (trees  up  to  1  in.  in  D.  15.11. )  will  be 
sampled  using  5  quadrats  1  by  5  meters.  The  herbaceous  quadrats  will  be 


placed  in  opposite  corners  of  these  quadrats. 
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In  forest  stands  the  quarter  method  (Cottam  and  Curtis,  1956)  will 
he  used.  20  points  will  be  sampled  on  one  or  more  stratified  random 
lines  at  right  angles  to  the  transect.  Both  trees  and  saplings  will 
be  recorded.  The  shrub  and  herbaceous  quadrats  will  be  set  up  at 
every  four  points. 

Due  to  the  difficulty  in  differentiating  between  silver  and  red 
maple  along  the  river  due  to  apparent  hybridization  (Ware  1955)  it  was 
decided  to  consider  them  a  complex  and  no  attempt  was  made  to  differentiate 
the  two  species.  They  will  be  called  Acer  saehar inum  in  the  present  study. 

% 

The  aquatic  communities,  will  be  sampled  using  belt  transects  100  feet 
long  divided  into  10  -  1  x  10  foot  quadrats. 

RESULTS 

The  values  for  water  quality  (Tat le  9  )  were  well  below  the 

pollution  guide  lines  with  the  exception  of  phosphate,  which  regularly 
exceeded  the  FWPCA  guideline  of  . 05mg/T,  in  Transects  A,  B,  and  Y.  In  each 
case  the  high  readings  were  in  backwater  areas.  The  turbidity  reading,  taken 
during  stable  water  conditions  in  August  showed  uniformly  low  values. 

PLANKTON 

Dr.  P.  Galtsoff  in  his  1921  survey  of  the  Mississippi  river  (1924) 
recorded  the  following  data  in  the  east  channel  of  Prairie  du  Cliien  on 
August  15;  plankton  volumne  -  32  cc/m^,  Copepoda  -  17,  520  organism/m-*, 
Cladoeera  -  160  organ i sm/m^ ,  transparency  using  a  Soochi  disk  was  17  cm. 


Table  9.  Water  Quality  Measurement  in  Pool  10.  -  Summer  1973 
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on  September  14.  The  dominant  phytoplankton  included:  Melosira 
crenulata ,  F rap i 1  aria  c rot one ns i s ,  Anabaena  spiroidcs,  and  copopods . 
Clathroc.ystis  aeruginosa ,  Microcyst i s  sp .  and  Aphnni zomenon  f los-aquae  were 
also  important. 

In  a  sample  taken,  in  the  same  area  on  August  18,  1973  the  following 

O 

results  were  obtained:  Plankton  volumne  4.2  cc/m  ,  Copepoda  -  3,571 
organism/m^,  Cladocera  -  92  organism/m-*,  and  a  Transparency  of  55  cm. 

The  dominant  phytoplankton  were  Microcystis  sp.,  Melosira  crenulata ,  and 
Anabena  f los-aquae . 

While  it  is  difficult  to  base  any  conclusion  on  this  limited  a  sample 
it  would  seem  that  there  has  been  a  reduction  in  the  plankton  population  with 
the  development  of  the  series  of  pools  resulting  from  the  9  -  foot  project. 

This  is  the  reverse  of  what  would  be  expected  and  would  merit  additional 
investigation  to  examine  if  this  decrease  is,  in  fact,  true,  and  if  so  to 
evaluate  possible  reasons  for  the  decrease. 

INVERTEBRATES 

A  comparison  of  the  benthic  invertebrates  from  the  upper  reaches  of  thr’ 
pool  with  those  from  tlie  inundated  region  just  above  the  dam  indicates  that 
the  flooding  has  resulted  in  a  marked  increase,  in  productivity  in  the  flooded 
areas.  (Table  10  )  The  population  distributions  from  tlie  benthic  sample 
(Tabl e  12 , 13  shows  high  diversity  in  the  C-C'  transect  with  decreasing  diversity 
as  we  move  north  to  the  A-A'  transect  where  the  tubicieidue  are  the  dominant 
organisms.  Hexagon ia ,  the  large  may-flies,  are  found  in  all  four  transects; 
the  population  in  the  A-A'  transects  w\s  low  in  I  lie  June  sampling,  hut  very 
high  in  the  August,  when  the  population  consisted  primarily  of  the  new  hatrh 
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Table  11. Mussel  Fauna  Listed  in  Study. 


Fusconaia  cbena  (Ebony  Slicll  or  K'iggerhead) 

Megalonaias  pigantea  (Washboard ) 

Ambloma  pi i cat a  (Throe-Ridge  or  Blue  Points) 

Quadrula  quadrula  (Maple-Leaf) 

Quadrula  noduiata  (Warty-Back) 

Trttogonia  verrucosa  (Buckhorn) 

Arcidens  confrngosus  (Rock  Pocketbook) 

Ac t i nona in s  1 i game n t i n a  (Mucket) 

Plaglola  j  ineolata  (Butterfly) 

Ligumia  recta  (Black  Sand-Shell) 

Lampsilis  anodontoides  f.  anodontoides  (Yellow  Sand-Shell) 
Lamp sills  anodontoides  f.  fatlaciosa  (Slough  Sand-Shell) 
Lampsilis  vontrieosa  (Pocketbookj^ 
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this  season.  The  finger  nail  clams,  Sphaerium  are  primarily  found  in 
the  lower  part  of  the  pool,  at  Transect  C-C' .  Extensive  populations  of 
these  clams  were  found  on  exposed  mud  flats  in  transect  A-A'  where  they 
died  when  the  high  waters  of  the  spring  floods  receeded.  The  abundance 
of  the  tubificidae,  and  the  isopod  Aselius,  commonly  associated  with 
pollution,  seem  to  be  correlated  with  the  abundant  layers  of  organic  silt 
which  covers  the  bottom  of  almost  all  of  the  back  water  sites.  This  is 
especially  true  at  the  A-A'  transect  where  a  silt  accumulation  of  1.9  feet 
has  occured  since  formation  of  Dam  § 9  (Figure  18  ). 

AQUATIC  MACROPHYTES  » 

The  aquatic  macrophytes,  both  emergent  and  submerged  (Table  14  and  15  ) 
show  similar  patterns  to  that  found  in  the  benthic  invertebrates.  The  two 
lower  transects  C-C' ;  and  B-B1  have  several  diverse  stands  of  submerged 
aquatics.  The  stands  are  found  in  transect  C-C’  on  the  submerged  islands 
which  rise  within  2  feet  of  the  surface.  At  the  B-B'  transect  the  ext ensivi 
areas  in  the  inner  backwater  sloughs  are  dominated  by  a  diverse  community 
including;  wild  rice,  coontail,  white  water  lily,  and  the  duck  weeds. 

Sago  pondweed  and  Potomoget.on  nodosus  are  abundant  in  many  of  the  stands . 
Only  one  site  at  the  Y-Y’  transect  supported  submerged  aquatics  at  the 
time  of  our  sampling  due  to  the  low  water  level,  however  a  week  later 
the  extensive,  mud  flats  of  emergents  were  covered  with  a  foot  and  a  half 
of  water  and  had  a  limited  community  of  submerged  aquatics.  If  this  type 
of  fluctuation  is  typical,  it  ni3y  account  for  the  lowered  diversity  at  this 
transect.  There  were  no  stands  of  submerged  aquatics  at  the  A-A'  transect, 
the  excessive  siltation  apparently  has  prevented  the  deve]opmont  of  this 


Figure  18.  Bottom  profiles  of  Northern  Transect. 


Transect  A-A' 


Site  C-  50  yds. 


Site  E  -  104  yds. 
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Bidens  beckil 
Carex  sp. 

Cephalzenthus  occidentalis 

Juncus  j uncus 

Leersia  oryzoides 
Lemna  minor 

Polygonum  coccincum 
Pontedcria  cordata 

Sagitta’-ia  graminoa 
Sagittarla  latifolia 
Scirpus  fluviatilus 
Sparganium  eurycarpum 
Spirodella  polyrhiza 

Typha  angusti folia 

Wolffia  columbinna 

Zizan  in 


t 


Table  14. 


Emergent  Aquatic  Communities 
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Table  15. 


Submerged  Aquatic  Communities 
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Table  16.  Stand  Characteristics  Bottom  land  and  Woodland 
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community.  The  steep  banks  in  this  region  also  limited  the  emergent 
community  to  narrow  bands  along  the  waters  edge. 


The  initial  increase  in  emergent  vegetation  described  by  Green  (1947) 
has  not  persisted  in  the  northern  reaches  of  Pool  10,  and  at  present  seems 

i 

to  be  restricted  to  the  lower  1/3  of  the  pool  from  the  Clayton-Bagley  area 
south  to  Dam  #10. 

TERRESTRIAL  VEGETATION 

The  terrestrial  community  is  primarily  composed  of  wet  mesic  stands 

dominated  by  silver  maple  or  elm.  (Table  16  ).  They  occur  on  the  raised 

levees  or  islands  above  the  normal  pool  level.  The  density  of  trees  averages 

218  trees/acre  and  the  saplings  average  95  saplings/acre.  The  great 

similarity  of  the  stands  is  shown  by  the  ordination  based  of  the  index  of 

similarity  2w  (Beals,  1960,  Bray  J.  and  Curtis,  1957)  (Figure  19  ).  The 
a  +  6 

river  birch  and  swamp  white  oak  typical  of  the  upland  border  is  found  only 
at  the  western  edge  of  the  Y-Y'  transect,  this  type  has  been  eliminated  in 
many  areas  due  to  the  agricultural  and  industrial  development  of  the  first 
terraces.  The  development  of  the  willow-cottonwood  type  is  restricted 
since  the  regulation  of  the  pool  has  eliminated  the  periods  of  low  water 
during  the  summer  which  normally  is  required  for  the  initiation  of  re¬ 
production,  especially  the  cottonwood.  (Lindsey,  et.  al.  1963).  This  lack 
of  low  water  may  also  be  a  factor  in  the  poor  reproduction  in  the  wet  mesic 
woodlands.  The  low  sapling  populations  would  limit  the  recovery  of  these 
stands  from  any  reduction  in  the  overstory.  The  prevalence  of  dutch  elm 
desoase  in  the  general  area  poses  a  particular  threat,  especially  since 
elm  is  the  dominant  sapling  in  the  majority  of  the  stands. 


Figure  19.  Ordination  of  Bottomland  Forests 


axis 
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It  was  not  possible  to  calculate  the  coverage  of  the  various  stand 
types  in  Pool  10  since  only  a  limited  portion  of  woodlands  of  the  pool 
have  been  plotted  and  identified  in  the  resource  management  plan,  and  re¬ 
cent  aerial  photos  of  the  normal  pool  were  not  available  to  plot  the  data. 

The  understory  was  limited,  especially  in  the  northern  section  of  the  pool. 
The  species  with  a  presence  of  over  50%  are  Leersia  virginica,  Menispermum 
canadense ,  Rhus  radicans,  and  Viola  sp.  The  lack  of  understory  in  the 
A-A'  transects  and  the  low  density  or  absence  of  Rhus  radicans  in  the 
Y-Y'  and  A-A'  transects  were  noted.  Since  there. was  an  extended  period 

of  high  water  in  1973  it  is  difficult  to  decide  if  this  lack  of  understory 
is  atypical,  and  a  result  of  the  particular  conditions  this  year,  or  if  this 
is  the  basic  pattern.  If  it  is,  it  wouJd  be  interesting  to  evaluate  if  this 
also  is  a  result  of  the  maintainance  of  water  levels,  with  the  elimination  of 
the  lowered  levels  of  the  late  summer.  (Table  17) 

The  absence  of  previous  data  to  use  in  comparison  limits  the  con¬ 
clusions  which  are  possible  in  the  present  study.  However  future  studies, 
using  this  data  base  should  be  able  to  evaluate  some  of  these  problems. 


Table  17  •  Herbaceous  Frequency  in  Woodland  Stands  Along  Transects 
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Prairie  du  Chien  Clayton  Guttenberg 


VI 

VII 

IX 

II 

III 

IV 

V 

I 

Arisaetaa  dracontium 

Asclepias  incarnata 

10% 

10% 

30% 

P 

10% 

Asparagus  officinalis 

P 

Bidens  sp. 

Bidens  coronata 

Bidens  vulgata 

P 

10% 

p 

10% 

30% 

Carex  sp. 

Cuscuta  sp. 

P 

90% 

30% 

40% 

Echinocystis  lobata 

P 

Geranium  maculatum 

20% 

Hedeoma  pulegiodes 

40% 

Iris  virginica 

10% 

40% 

Laportea  canadensis 

10% 

60% 

70% 

40% 

30% 

Leersia  virginica 

P 

100% 

30% 

50% 

80% 

90% 

30% 

Lonicera  dioica 

10% 

10% 

..ysimachi  celiata 

100% 

Menispermum 

P 

60% 

P 

80% 

20% 

100% 

Onoclea  sensibilis 

10% 

P 

Parthenocissus  inserta 

Pilea  pumila 

40% 

10% 

20% 

30% 

60% 

Polygonum  coccineura 

P 

30% 

30% 

Phus  radican 

10% 

20% 

60% 

70% 

50% 

50% 

• 

Smilax  herbacea 

20% 

40% 

10% 

Smilax  hispida 

Solidago  gigantea 

P 

100% 

10% 

20% 

30% 

10% 

Sagittaria  latifolia 

20% 

Thalictrum 

P 

Viola  sp. 

P 

10% 

10% 

10% 

50% 

10% 

Vitis  vulpiua 

P 

30% 

50% 

10% 

< 


Xanthium  strumnrium 


P 
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10.  APPENDIX  B:  ARCHAEOLOGICAL  BACKGROUND  INFROMATION 

Studies  in  the  late  1800's:  The  Lewis  and  Rill  Survey 
Present  considerations 
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10.  APPENDIX  B:  ARCHAEOLOGICAL  BACKGROUND  INFORMATION 

Archaeological  and  historic  sites  of  importance  consist  of  such  diverse 
elements  as  prehistoric  village  sites,  petroglyphs  (rock  pictures),  burial 
mounds,  log  cabins,  forts,  and  so  forth.  Sites  of  significance  may  date 
from  thousands  of  years  ago  to  very  recent  times.  Interest  in  studying 
elements  of  human  history  also  varies  as  much  with  the  times  as  interest 
in  studying  elements  of  natural  history. 


STUDIES  IN  THE  LATE  1800's:  THE  LEWIS  AND  HILL  SURVEY 

Fortunately  for  our  study  now  there  was  a  strong  interest  in  the  late 
19th  Century  in  burial  mounds;  a  massive  study  was  pursued  for  approximately 
20  years  by  Alfred  J.  Hill  and  Theodore  H.  Lewis.  The  extent  of  their  work 
is  best  understood  by  examining  a  few  of  their  manuscripts,  a  few  samples 
of  which  are  reproduced  in  this  report.  In  1928,  Charles  R.  Keyes  wrote  of 
their  accomplishments: 

"The  great  extent  of  the  archeological  survey  work  accom¬ 
plished  by  Lewis  and  Hill  cannot  be  appreciated  except  through 
an  extended  examination  of  the  large  mass  of  manuscript  material 
that  has  been  preserved.  This  consists  approximately  of  the 
following  forty  leather-bound  field  notebooks  well  filled  with 
the  original  entries  of  the  survey;  about  a  hundred  plats  of 
mound  groups  drawn  on  a  scale  of  one  foot  to  two  thousand; 
about  eight  hundred  plats  of  effigy  mounds  (animal-shaped 
mounds  from  Minnesota,  Wisconsin,  Iowa,  and  Illinois)  on  a 
scale  of  one  foot  to  two  hundred;  about  fifty  plats  of  "forts" 

(largely  village  sites  of  the  Mandan  type)  and  other  inclosures 
on  a  scale  of  one  foot  to  four  hundred;  about  a  hundred  large, 
folded  tissue-paper  sheets  of  original,  full-size  petroglyph 
rubbings  with  from  one  to  six  or  more  petroglyphs  on  each; 
about  a  thousand  personal  letters  of  Lewis  to  Hill;  four  bound 
"Mound  Record"  books  made  by  Hill  and  in  his  handwriting; 
eight  large,  well  filled  scrapbooks  of  clippings  on  archeo¬ 
logical  matters  made  by  Lewis;  numerous  account  books,  vouchers, 
and  other  miscellany... 
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"A  single  sheet  of  summary  found  among  the  miscellaneous 
papers  of  the  survey,  apparently  made  by  Lewis,  is  eloquent 
in  its  signif icance.  Tabulated  by  years  and  place  of  entry 
the  mounds  alone  that  were  actually  surveyed  reach  a  grand 
total  of  over  thirteen  thousand — to  be  exact,  855  effigy 
mounds  and  12,232  round  mounds  and  linears... 

"The  survey  is  quite  full  for  Minnesota,  where  work  was 
done  in  all  but  three  counties  of  the  state,  resulting  in 
records  of  7,773  mounds,  besides  a  number  of  inclosures... 
much  information  was  also  gathered  from  the  river  counties 
of  Iowa,  Nebraska,  Kansas,  and  Missouri.  In  Wisconsin  the 
survey  touched  more  than  two-thirds  of  all  the  counties,  mostly 
in  the  field  of  the  effigy  mounds  in  the  southern  half  of  the 
state,  where  the  records  supply  detail  for  no  less  than  748 
effigies  and  2,837  other  mounds.  Iowa  was  explored  most 
fully  in  the  northeastern  counties  as  far  south  as  Dubuque, 
yielding  data  on  61  effigy  mounds,  553  other  mounds,  and  sev¬ 
eral  inclosures,  ...the  survey  yielded  its  richest  results 
in  Minnesota,  the  eastern  parts  of  the  Dakotas,  northeastern 
Iowa,  and  the  southern  half  of  Wisconsin..."  (Surveys  were 
also  conducted  in  the  Dakotas,  Manitoba,  Missouri,  Nebraska, 

Kansas,  Illinois,  Indiana,  and  Michigan — in  all,  eighteen 
states.) 

"The  strength  of  the  survey  consists,  first  of  all,  in 
the  dependability  of  Lewis  as  a  gatherer  of  facts...  he 
worked  as  a  realist,  measuring  and  recording  what  he  saw  with 
painstaking  accuracy  and  unwearying  devotion...  And  the  fact 
that  these  surveys  were  made  at  a  time  when  a  large  number 
of  mound  groups  that  have  since  disappeared,  or  all  but  dis¬ 
appeared,  were  still  intact,  gives  the  work  of  Lewis  and  Hill 
an  incalculable  worth...  So  far  as  Iowa  is  concerned,  some¬ 
thing  like  half  of  the  antiquities  of  the  northeastern  part 
of  the  state  are  recoverable  only  from  the  manuscripts  of  the 
Northwestern  Archeological  Survey..." 

A  typical  description  of  the  reporting  format  followed  by  Lewis  and 
Hill  is  reprodeuced  here: 

(IN:  MOUNDS  IN  DAKOTA,  MINNESOTA  AND  WISCONSIN) 

3.  OTHER  MOUNDS  IN  RAMSEY  COUNTY,  MINNESOTA. 

At  the  lower  end  of  the  Pig's  Eye  marsh  already  mentioned, 
there  stood  (April,  1868)  an  isolated  mound,  not  situated  on 
the  bluffs,  but  below  them,  near  their  foot,  at  the  highest 
part  if  the  river  bottom  on  the  sloping  ground  half-way  between 


190 


the  military  road  and  the  road-bed  of  the  St.  P.  &  C.  R.  R. , 
then  in  course  of  construction,  and  distant  about  three  hun¬ 
dred  and  fifty  feet  southward  from  the  culvert  on  the  former. 
It  was  in  a  cultivated  field,  and  had  itself  been  plowed  over 
for  years;  yet  it  had  still  a  mean  height  of  six  and  a  half 
feet;  its  diameter  was  sixty-five  feet.  The  top  of  it  was 
only  thirty-one  feet  above  the  highwater  of  the  Mississippi, 
according  to  the  levels  taken  by  the  railroad  engineers. 

The  location  of  the  mound,  according  to  U.  S.  surveys,  was  on 
the  N.  1/2  of  SE.  1/4  of  Sec.  23,  T.  28,  R.  22,  and  about  one 
mile  north  of  Red  Rock  landing.  Mr.  J.  Ford,  one  of  the  old 
settlers  of  the  neighborhood,  said  that  a  man  named  Odell  had, 
some  years  previously,  dug  into  it  far  enough  to  satisfy  his 
curiosity,  as  the  discovery  of  human  bones  clearly  proved  it 
to  have  been  built  for  sepulchral  purposes. 

7.  MOUNDS  AT  PRESCOTT,  WISCONSIN. 

At  the  angle  formed  by  the  confluence  of  the  St.  Croix 
and  Mississippi  rivers,  on  the  eastern  bank  of  the  former, 
is  the  town  of  Prescott,  Wisconsin.  On  May  13,  1873,  three 
hours'  time  was  employed  in  making  such  reconnaissance  sur¬ 
vey  as  was  feasible  of  the  mounds  which  stretch  along  the 
bluff  on  the  Mississippi  there.  The  smallest  of  them  was 
about  twenty-five  feet  diameter  and  one  foot  high,  and  the 
largest  fifty-six  feet  diameter  and  four  feet  high,  as  nearly 
as  could  be  then  ascertained. 


Pictographs  were  common  on  caves  along  the  Mississippi  River  bluffs. 

Lewis  and  Hill  recorded  their  locations  and  frequently  the  pictures  them¬ 
selves.  Although  specific  reference  was  made  to  them  in  Houston,  Winona, 
Washington,  and  Ramsey  counties  in  Minnesota  and  Alamakee  and  Clayton 
counties  in  Iowa,  it  would  be  unwise  to  assume  that  they  were  limited  to 
these  locations. 

Captain  Carver,  in  1766-67  explored  a  cave  (in  present  day  Ramsey  County) 
as  being  of  "amazing  depth  and  containing  many  Indian  hieroglyphics  appear¬ 
ing  very  ancient."  The  cave,  called  by  the  Dakota  "Wakan-teebe",  became  a 
popular  tourist  attraction  in  the  1860's.  Railroad  construction  was  respon¬ 
sible  for  its  destruction  by  the  1880' s. 
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PRESENT  CONSIDERATIONS 

The  difficulty,  then,  is  not  the  absence  of  records  of  significant 
sites,  but  rather  that  records  of  thousands  of  sites  exist.  And  although 
archaeologists  have  resurveyed  some  of  the  sited,  vast  areas  have  not  been 
checked  since  the  original  surveys.  The  farmer,  in  the  course  of  clearing 
and  fanning  his  land,  is  chiefly  responsible  for  the  destruction  of  the 
sites,  and  most  of  the  sites  have  by  now  been  destroyed. 


192 


WISCONSIN 

Early  Archaeology 

Increase  A.  Lapham  recorded  the  results  of  Wisconsin  archaeological 
research  which  he  began  in  1836  in  The  Antiquities  of  Wisconsin,  published 
in  1850.  Although  his  work  was  extensive  and  continued  until  his  death  in 
1875,  if  focused  on  areas  other  than  the  Mississippi  River  Valley.  He 
described  sites  along  the  Mississippi  River  as  far  north  as  the  La  Crosse 
River;  then  concluded:  "Only  an  occasional  mound  was  observed  along  the 
valley  of  the  La  Crosse  River;  and  it  is  believed  that  no  works  of  any 
considerable  extent  exist  above  this  point  on  the  Mississippi."  See  Figure  1. 

A  review  of  the  publications  of  Lapham,  Robert  Ritzenthaler ,  and  Charles 
E.  Brown  reveal  that  Wisconsin  archaeological  and  historic  sites,  especially 
burial  mounds,  were  extensive..  The  number  of  mounds  in  Wisconsin  were  esti¬ 
mated  to  number  15,000.  Sites  occurred  on  and  near  the  shores  on  nearly  every 
stream  and  lake.  In  addition  to  burial  mounds,  "sites  of  native  villages, 
camps  and  workshops;  plots  of  corn  hills  and  garden  beds;  enclosures; 
burial  places  and  cemeteries;  refuse  heaps  and  pits;  cave  shelters; 
shrines;  pictograph  rocks;  boulder  mortars,  sources  of  flint,  quartz, 
quartzite  and  pipestone;  lead  diggings;  copper  mining  pits;  stone  heaps 
and  circles;  cairns;  and  trails"  are  of  interest  to  the  Wisconsin  archaeo¬ 
logist.  Burial  mounds,  village  sites,  forts,  and  pictographs  are  found  in 
the  Mississippi  River  Valley.  See  Figure  2. 

Recent  Archaeology 

An  important  discovery  was  made  in  1945  by  two  Mississippi  River  fisher- 
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men  who  "saw  some  aritfacts  projecting  from  the  bank  which  had  been  under¬ 
cut  by  the  action  of  the  River."  The  "Osceola  Site"  in  Crant  County  is 
located  two  miles  south  of  Potosi  on  the  Mississippi  River  bank.  (NW  1/4 
of  Sec.  14  T.2,  N.  Range  3,  W.  of  4th  Principal  Meridian).  Excavation  of 
the  burial  mound  revealed  copper  implements,  as  well  as  projectile  points 
and  banner  stones.  The  copper  implements  provide  evidence  of  the  presence 
of  Indians  belonging  to  the  "Old  Copper  Culture”  who  probably  arrived  in 
the  State  about  3000  B.  C. 


The  site  had  been  damaged,  however,  by  rising  river  water.  Ritzenthaler 
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who  described  the  site  in  1946  stated: 

Up  to  8  years  ago  this  was  the  bank  of  the  Grand  River,  but 
the  installation  of  a  dam  at  Dubuque  raised  the  water  and 
widened  the  Mississippi  at  this  point.  .  .  .  Test  pits  re¬ 
vealed  that  the  burial  pit  extended  about  70  feet  along  the 
bank,  and  was  about  20  feet  wide  at  this  time,  but  it  must 
have  been  considerably  wider  originally  judging  from  the 
amount  of  material  washed  into  the  river. 

No  mention  was  made  about  intended  future  disposition  of  the  site.  Ritzen¬ 
thaler  also  mentioned  that  another  site,  Raisbeck,  in  Grant  County  had  been 
excavated,  hut  he  did  not  give  an  exact  location.  Other  mounds  were  located 
on  the  Mississippi  River  bluffs  above  Potosi  and  were  mentioned  in  the  1927 
edition  of  Scenic  and  Historic  Wisconsin. 


Dr.  Freeman  stated  that  an  extensive  survey  of  sites  was  conducted  in 
Crawford  County  when  the  St.  Feriole  Island  buildings  were  recommended  for 
inclusion  in  the  National  Register  of  historic  Places.  St.  Feriole  Island 
was  originally  a  prairie  between  the  Mississippi  River  and  the  bluffs  of 
Prairie  du  Chicn.  It  contained  many  burial  mounds  which  were  not  effigy  shaped. 


An  article  in  1853  by  Lapham  stated  that  the  mounds  "are  so  near  the  river 
that  their  bases  are  often  washed  by  floods."  During  the  highest  known 
flood — 1826 — only  the  mounds  could  be  seen  above  the  surface  of  the  water. 

The  first  fort  was  built  on  an  Indian  mound,  as  were  several  French  homes. 
Lapham  stated  that  the  mound  was  excavated  but  that  no  remains  were  found  in 
it.  He  did  note  some  remains  of  an  "American  fort  taken  by  the  British  in 
the  War  of  1812."  Lapham,  in  visiting  the  mounds  in  1852,  found  them  "almost 
entirely  obliterated  due  to  cultivation  and  the  light  sandy  nature  of  the 
materials." 

In  Pepin  County,  Ritzenthaler  reported  the  existence  of  an  Indian 
Village  site,  2  miles  east  of  Pepin,  along  a  wide  terrace  to  the  Mississippi. 
Pepin  is  also  mentioned  as  the  site  of  French  forts  including  St.  Antoine, 
built  in  1686,  above  the  mouth  of  Bogus  Creek.  In  Trempealeau  County,  Nicolls 
Mound,  the  Schwert  Mounds,  and  the  Trowbridge  site  have  been  excavated. 

Perrot  State  Park  in  Trepealeau  contains  Indian  mounds  and  the  site  of  a  log 
fort  erected  by  N.  Perrot,  a  French  explorer,  in  1685-6.  Indian  mounds  are 
also  preserved  in  La  Crosse. 

In  an  article  published  in  1950,  "Wisconsin  Petroglyphs  and  Pictographs" 
Ritzenthaler  enumerated  the  existence  of  the  following  petrographs.  He  did 
not  specify  their  exact  location.  Their  condition  had  been  unchecked  since 
1929.  Exact  location  and  current  condition  should  be  checked  with  the  state 
archaeologist.  In  Vernon,  La  Crosse,  Crawford,  and  Trepealeau  Counties, 
sandstone  and  limestone  cliffs  and  caves  with  petrographs  were  recorded. 

Larson  Cave  in  Vernon  County  contained  petroglyphs  described  as  being  in 
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excellent  condition  in  1929,  Samual's  Cave,  La  Crosse  County,  containing 
petroglyphs  and  pictographs  was  first  investigated  in  1879 — and  was  still 
in  excellent  condition  in  1929.  Galesbluff,  La  Crosse  County,  contained 
petroglyphs  carved  on  soft  limestone.  Nearly  all  of  the  petroglyphs  in 
Trempealeau  County  in  the  Trempealeau  and  Galesville  rock  shelters  have 
been  destroyed — either  by  road  builders,  erosion,  or  tourists.  Pictographs 
were  described  by  L.  H.  Bunnel  in  1897,  "a  short  distance  above  Praire  du 
Chien."  Ritzenthaler  did  not  report  their  present  condition. 

Future  Studies 

Dr.  Freeman  mentioned  specific  sites  which  have  been  flooded  are 
located  on  Lake  Pepin,  at  Trempealeau,  and  at  Kyalusing.  In  the  limited 
time  available,  this  author  could  not  locate  any  current  publication 
describing  the  extent  or  present  condition  of  sites  known  to  have  existed 
in  Wisconsin.  The  Wisconsin  Archaeologist,  if  reviewed  issue  by  issue, 
would  reveal  considerably  more  data  on  the  above  mentioned  sites,  as  well 
as  other,  perhaps  more  important,  sites.  However,  lack  of  time  precluded 
that  examination.  An  examination  of  that  publication,  a  review  of  the  files 
in  the  historical  society,  and  on-site  visits  would  be  required  before  one 
could  be  assured  of  an  accurate  analysis  of  the  present  condition  of  the 
sites. 

National  Register  of  Historic  Places 
In  1966,  the  National  Historic  Preservation  Act  was  passed.  It  pro¬ 
vides  for  comprehensive  indexing  of  the  properties  in  the  nation  which  are 
significant  in  American  history,  architecture,  archaeology,  and  modern  culture. 


-  .  •»  -  *  >VMW*  - 
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The  only  Wisconsin  archaeological  or  historic  bordering  the  Mississippi 
or  St.  Croix  rivers  listed  in  the  Register  is  in  Crawford  County  on  St. 
Feriole  Island  in  the  Mississippi  River,  at  Prairie  du  Chien. 

Astor  Fur  Warehouse,  Brisbois  House,  Dousman  Hotel,  Second  Fort  Craw¬ 
ford,  Villa  Louis 

All  of  the  above  structures  are  remains  of  the  early  establishment 
of  Prairie  du  Chien  as  an  early  fur  trade,  steamship,  and  railraod  center. 
They  were  constructed  between  1808  and  1864  and  most  are  still  under  pri¬ 
vate  ownership. 


References 


Lapham,  Increase,  A.,  1953.  The  Antiquites  of  Wisconsin.  Smithsonian 
Contribution  to  Knowledge. 

Brown,  Charles,  E. ,  1927.  Scenic  and  Historic  Wisconsin.  Wisconsin  Archaeo 
logical  Society,  Madison,  Wisconsin. 

Brown,  Charles,  E. ,  1933.  Wisconsin  Indians,  Wisconsin  Archaeological 
Society,  Madison,  Wisconsin. 

Ritzenthaler,  Robert,  E. ,  and  Pat.  1970.  The  Woodland  Indians  of  the 
Western  Great  Lakes.  Natural  History  Press,  Garden  City,  New  York. 

Ritzenthaler,  Robert,  E. ,  1950.  "Wisconsin  Petroglyphs  and  Pictographs". 
Wisconsin  Archaeologist,  Vol.  31,  // 4,  1950. 

Ritzenthaler,  Robert,  E. ,  1953.  Prehistoric  Indians  of  Wisconsin.  Popular 
Science  Handbook  Series  #4,  Milwaukee  Public  Museum. 

Ritzenthaler,  Robert,  E. ,  1946.  The  Osceola  Site — on  "Old  Copper"  Site 
near  Potosi,  Wisconsin.  Wisconsin  Archaeologist  27  (3). 


197 


IOWA 

According  to  Marshall  McKusick,  Iowa  State  Archaeologist,  there  were 
perhaps  30,000  Indian  burial  mounds  in  Iowa.  Most  of  them  lay  on  prominent 
ridges  or  bluffs  along  all  of  the  rivers  and  larger  streams.  The  mounds 
occur  in  clusters  or  groups;  a  single  site  sometimes  contains  more  than 
100  mounds.  Mounds  are  in  three  forms:  conical  (round),  linear f  long) , 
and  effigy.  The  effigy  mounds  are  large,  elaborately  shaped  animal  forms 
which  may  measure  as  many  as  100  feet  across. 

Early  Survey  Work  % 

The  original  survey  work  on  Iowa  mounds  was  conducted  in  the  late  19th 
Century  by  Lewis  and  Hill.  Records  detail  legal  location  by  township,  range, 
and  1/16  sections;  thus  locations  are  recorded  to  the  nearest  40  acres. 
Nearly  all  of  the  sites  have  subsequently  been  destroyed  by  farming. 

In  Alamakee  and  Clayton  Counties,  132  and  44  archaeological  sites 
respectively  have  been  surveyed.  These  sites  contain  effigy  mounds  which 
were  built  along  the  Mississippi  River  bluffs  and  on  the  river  flats.  The 
Effigy  Mounds  National  Monument  in  Alamakee  County,  just  north  of  McGregor 
has  been  created  to  preserve  the  effigy  mounds  on  the  Mississippi  River 
bluffs.  Only  by  checking  the  site  locations  filed  in  the  Archaeological 
Laboratory,  University  of  Iowa,  Iowa  City,  and  by  on-site  inspections  could 
we  determine  exactly  how  many  sites  are  or  were  found  along  the  river  flats 
(and  thus  subject  to  damage,  by  the  Corps  of  Engineers). 
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Charles  R.  Keyes,  in  an  article  about  the  Hill-Lewis  archaeological 
survey  (1928)  wrote: 

.  .  Lewis  visited  on  May  4,  1892,  the  'prairie,1  or 
terrace,  on  which  stood  the  village  of  Harper's  Ferry  in  Ala- 
makee  County,  Iowa.  This  area  is  rather  level  and  extends 
along  one  of  the  secondary  channels  of  the  Mississippi  for 
about  three  miles,  with  a  width  between  the  river  and  the  bluffs 
of  from  half  a  mile  to  a  mile.  He  found  nearly  all  of  the 
terrace  under  cultivation  and  made  an  actual  survey  of  only 
five  mounds,  four  bear  effigies  and  one  conical  mound.  He 
did,  however,  make  a  count  of  mounds  still  discernible  and 
he  entered  his  count  in  a  penciled  note:  This  group  consisted 
of  107  tailless  animals  (s)  (probably  bear  mounds),  67  birds, 

98  embankments  that  were  probably  animals,  154  embankments 
(linear  mounds)  and  240  round  mounds  the  largest  of  which  is 
now  about  6  feet  high.  Total  number  of  effigies  in  sight  in¬ 
cluding  surveyed,  671.  Add  229  small  round  mounds  (estimated) 
that  have  been  destroyed  by  cultivation  makes  a  total  of  900 
mounds  of  all  classes.  This  note  may  be  the  record  of  the 
largest  mound  group  ever  erected  by  the  prehistoric  inhabitants 
of  America.  On  August  20,  1927,  the  writer  walked  over  the  en¬ 
tire  extent  of  this  terrace  and  was  able  to  count  only  eighteen 
mounds,  a  few  even  of  these  rather  doubtful.  The  soil  of  the 
terrace  is  quite  sandy,  and  once  deprived  of  their  covering 
of  vegetation  and  put  under  the  plow  the  mounds  disappear  in 
a  few  years." 


Recent  Studd.es 


McKusick  reports  that  very  little  substantial  excavation  of  Iowa  effigy 
mounds  has  been  completed.  He  mentions  in  Men  of  Ancient  Iowa  that  Ellison 
Orr  excavated  a  bear  effigy  mound  which  is  part  of  a  group  known  as  Brazells 
Island  Mound  Group,  located  on  an  island  in  the  Mississippi  River  opposite 
Harper's  Ferry  in  Alamakee  County.  More  recently  excavations  were  conducted 
in  the  Sny  Magill  Mound  Group  in  Clayton  County  and  in  Mound  2  of  the  Harvey 
Island  Mound  Group,  also  in  Clayton  County.  Petroglyphs  (rock  carvings)  were 
found  by  Lewis  and  Hill  on  the  sides  of  rocky  outcrops  which  are  most  common 
along  the  Mississippi  River  bluffs  in  Alamakee  and  Clayton  counties.  Sites 
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mentioned  by  Lewis  and  Hill  and  later  rechecked  by  Ellison  Orr  were  found 
to  have  weathered  badly,  or  to  have  disappeared  entirely  (due  to  their 
being  on  sandstone).  Rock  slides  protected  a  few  sites  by  sealing  them  off 
and  thus  preventing  weathering. 

i 

Future  Studies  Needed 

McKusick  mentions  other  archaeological  sites  found  in  Iowa:  camps, 
villages,  forts,  cemeteries,  fish  dams,  and  rock  quarries.  Individual  site 
records  would  have  to  be  checked  and  on-site  visits  made  to  determine  which 
sites  were  located  along  the  Mississippi  and  whether  or  not  Corps  of 
Engineers  activity  specifically  affected  any  of  them. 

National  Register  of  Historic  Places 

In  1966,  the  National  Historic  Preservation  Act  was  passed.  It  provides 
for  comprehensive  indexing  of  the  properties  in  the  nation  which,  are  signi¬ 
ficant  in  American  history,  architecture,  archaeology,  and  modem  culture. 

The  Register  is  an  official  statement  of  properties  which  merit  preservation. 
The  only  site  on  the  river  in  Iowa  listed  in  the  Register  is: 

Effigy  Mounds  National  Monument  -  located  in  Alamakee  and  Clayton 
Counties,  three  miles  north  of  Marquette,  Iowa.  The  National 
Monument  preserves  traces  of  Indians  living  there  about  1000  years 
ago.  It  is  an  area  of  1,467  acres  divided  by  the  Yellow  River  which 
flows  into  the  Mississippi.  It  is  most  significant  for  its  effigy 
mounds  which  provide  information  on  the  burial  customs  of  pre¬ 
historic  and  historic  Indians.  Further  information  on  the  area 
is  found  in  the  Iowa  report. 
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